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H.—THE FILE FISHES, PIPE FISHES, AND ANGLERS.

NoTE.—In preparing the following chapters npon the food-fishes of the United States, the
anthors have avoided all technical discussions, all descriptions of form, all digressions of the kind
in which nafuralists, even when writing for the general reading public, are so prone to indulge.
We anticipate the criticism that thoe book is of no use in identifying the different kiuds of fish, by
the statement that we expressly desire that it shall not be. We have tried to present in coucise
form the information suited to the needs of the fisherman, the fish parchaser, the statistician, and
the general reader, Most of our important species can be identified by reference to the plates.
If greater accuracy of identification be needed, the inquirer in advized to consult Jordan’s Synopsis
of the Fishes of North America, which forma Bulletin No. 16 of the United States National Musenn
series.

46¢. THE OCEAN AUN FISHERS- ORTHAGORISCIDAE,

The family Orthageriscide is represented in the Western Atlantic by two species,

The common Sun Fish, Orthageriseus mole, with ite compressed, disk-shaped body and its
slongated dorsal and anal fins, is one of the most grotesgue of sea animals, This species is found
in all parts of the world in temperate and tropical seas, and has been recorded from the coasts of
Japan and Califorpia. It oceurs alse in the Mediterranean and on both sides of the Atlantic,
On our own eastern coast it may be observed every summer, fromr the Banks of Newfoundland to
Florida. It has not been seen in the Gulf of Mexico, but there is one instance of its capiare ab
the Bermudas. It rarely frequents the New England coast except in summer., In the winter of
187475 two large specimens were taken at the mouth of the Saint John’s River, Florida,

Sun Tishes attain a length of seven or eight feet and a weight of seven or eight hondred
ponnds. They may be seen along our coast on almost any calm summer’s day. As mauy 8s ten
or twelve are often met with in the course of a day's emise. They float luzily, with one of the
bright sides of the body just at the surface. Aws they float, the waves ripple and break over them,
and the heavy pectoral fins move slowly to and fro through the air; thus Iying, they are very
touspicuous objects, and may be seen at long distances. They spend whole days in this pesition,
and may very easily be approached and harpooned, From this habit of sunuing themselves they
have gained the name of Snn Fishes.

Their food consists of the jelly-fish, or sun-agualls, which ave 80 sbundant along the New
England eoast in summer. Their jaws, however, are strong, and it would seem probable that they
sometimes seek more substantial food.

Nothing whatever is kuown of the place or time of their breeding: the young are occasionally .
taken in mid-ocean. :

Many individuals are harpooned by our fishermen every summer. They are not applied to any
practical use, but are broaght to the cities and exhibited as curiosities. The flshermen of Gape Cod
sometimes make oil from the livers. This oil is prized highly as a remedy for sprains and bruises.

In the “Transactions of the Royé.l Society of London,” 1740, was published a communication
“Concerning the Mola Salu, or Sup Figh, and Glue Made from It,” contributed by the Rev. William
Batlow, in which mention is made of the captare of a specimen near Newfoundland. I am not
aware that the suggestions of this author have ever been furtber earried out.

As a food-fish the Sun Fish is probabiy the most worthless species in our waters. The fleab ig
fhin and hard, and, when eooked, separates into oil and bunches of tough fibers.

On the California coast, secording to Jordan, this species is very abundsnt, especially in the



170 NATURAL HISTORY OF AQUATIC ANIMALS.

Santa Barbara Channel in summer, where it may be seen lying near the surfuce, or even some-
® times leaping froun the water. It is known to the Ifaliang as the Mola, to the Americans as {he
Sun Fish, It seldom appears before June, and disappears in the winter. No use is made of it, as
it iz not easily caught, and rarely, if ever, eaten. A specimen weighing 636 pounds was brought
to BSan Franeisco some yeurs ago.
There is a small species, Eanzania truncate, much more elongated in form, which has been
taken in vartous parts of the Atlantic and Paciic, but never nearer to ounr shorves than the
Bermudas, where an individual of eight inches was captured in 1878,

47. THE PORCUPINE FISHES—DIODONTIDXE.

SwrLL F1sBES AND PUFrres.—There are four species of this family inhahiting the Atlantic
coast, and two on the eoast of California. The Dest known is the Swell Fish of New England,
Chilomycterus geometricus. 'These fishes are commonly known by such names as “Burr Fish,™
“Ball sk, ¢Swell Figh,” and #Toad Fish”; while in Sonthern Florida the pames ¢ Porgy,”
¢ Paffer,” and “Puff Fish” are sometimes used.

With their short, thick, spiny bodies, which they have the power of inflating to twice their
ordivary size, and their harlequin-like colers, they are always conspicuous, and are favorite fish
for aquaria. After they have inflated their bellies by swallowing air, they turn upen their backs
and swin at the surface. '

They have the power, when handled, of uttering lond grunting sounds.

No practical use is made of them, hut their skins are often stuffed and exposed for sale in
the cariosity shops, particalarly those at places of popular resort, like Nantuekot, Onk Bluffs,
Jacksonville, and Saint Aungustine. These fish Delong to a fropical family, and are only seen
in summee.

Nothing definite is known about their food or breeding habits.

48, THE BELLOWS-FISHE FAMILY—TETRODONTIDE,

Of this family, which is extremely numerous in warm seas, over sixty species being known,
there are seven species in the waters of the United States, one of them being found ob the California
coast. They are summer visitors from a warmer climate, and, like the members of the preceding
faniily, are chiefly important to curiosity hunters. They are known by snch names as ¢ Swell
Fish,” «Bottle Fish,” # Bellows Fish,? “Egg Fish,” “Rabbit Fish,” “Globe I'igh,” * Swell-toad,”
“Box Fish,” # Porcupine Fish,” and % Blower.”

One species, the common Swell Fish, or Egg Fish, Tetrodon turgidus, ranges from Cape Cod to
the Gulf of Mexico, being very abundant about the eastern end of Long Island, whore a hundred
OT more are sometimes faken in one haul of a fyke-net.

The Rabbit Fish, Lagocephalus levigatus, is known in New England waters throagh the ocea-
sional visits of stragglers. It is quite abundant in the Gulf of Mexico, where it is oceasionally
taken with hook and line upon the red-snapper banks. * According to Stearns, it breeds about
Pensacola in June and July. '

This fish, which attaing the length of three feet and the weight of five or six pounds, is used
for food in Cuba, but it is not sufficiently abundant with us to have any commercial value.

4. THE TRUNE FISHES- OSTRACIONTIDR.!

The Trank Fishes, Ostraciontide, are occasionally taken on our coasta, especially to the south
of Cape Hatteras. 'We have five species, one of them being Californian. Like the Porcupine and

I8ee GooDe: A study of the Trunk Fishes {Osire ionkd Y, with not i:po; the Ameriean speﬁienof'the-_faglil.y-
<Provesdings United States National Musoum, ii, 1880, pp, 261262, ) N T i
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Swell Fishes, which have just been described, great numbers of them are preserved for sale in
curiosity shops.

The Trunk Ifishes appear to have been objects of curiosity in the early days of American
axploration, and were evidently among the cheicest treasures of the primitive museums of the
seventeenth and eighteenth eenturies, Their strange shape naturally attracted the attention of
travelers, while the ease with which their shells econld be preserved then, as now, made them
valuable to the eariosity hunters.

No group of tropical fishes is so thoronghly worked out iu the writings of the fathers of
Natural History as this one. Over two hundred years ago every species of Trunk Pish now taken
from the Atlantie was known to and described by the naturalists of Northern Europe, and it is a
well-deserved tribute to their discrimination as zodlogists to say that none of the many efforts, which
have gince been made to subdivide their species, have been at all snccessful.

Artedi, in his notes upon the different forms of Ostracion, mentions the various collections in
which he observed specimens. “The Nagg’s Head,” * White Bear,” and the “Green Dragoun in
Stepney,” to which he very often allndes, reem to have been London taverns where curiosities were
kept. He also speaks of seeing them in the museum of Hans Sloane, which was the nuelens of
the British Museum; also in the collections of D. Seba, in Amsterdam, of Mr. Lillja, in London,
of Mr. (Don) Balteros, in Chelsey, and of seeing various specimens at Stratford. and “in Spring
Garden.” No other kinds of fishes appear to have been preserved except * the monk- or Angel-fizh
Anglis, aling Mermaid-fish,” probably a épecies of Squatina, which he saw in London at the Nagg's
Head and in the town of Chelgsea. The art of taxidermy was evidently not thoroughly established
in 1738.

Of Ostracion bicaudalis he remarks, # Vidi Londini, in the White Bear,” and “ Apud D™ Sebam
vidi,"  Ostracion frigonus Le saw “ Apud Sir Hans Sloane et in Nagg’s Head”; Ostracion triqueter
and O. quadricornis, “ Londini in the Nagg’s Head ef apnd Mr. Lillia.”

These specimens were all said to have eome from India.

In the West Indies and in Florida the Trunk Fishes are sometimes baked in their own shells,
and, when cooked in this manner, are considered by many persons to be great delicacies.

"There are instances on record of serious cases of poisoning which have resnlted from eating
them, These cases occurred in tropical countries, where the flesh of fish often becomes delete-
rious after a few hours’ keeping.

50, THE FILE-FISH FAMILY-.BALISTID.X.

File Fishes, Baligtidew, are fonnd everywhere in tropical and sub-tropical seas, It is supposed
that they breed in mid-ocean. There are numerous species ju this family, of which nine or ten
ooeur along our Atlantic coast. They belong in warm seas, and only four species ars found as far
north as New England. With their strong teeth they are able to break the shells of mollusks,
upon which they feed. They are known to be very injurious to the pearl fisheries in regions where
such fisheries exint. The best known species on onr coast is the Orange File Fish, Alutera Schoepfii,
also called “Barnacle-cater” and “Fool Fish,” which is rather common in Southern New England
and in the Gulf of Mexico.

Thiz species is conspiouous on account of its bright skin, sometimes of an orange and some-
times of atawny hue. It sttains the length of eighteen to twenty inches, and feeds upon many
species of soft marine animals.

* . There are one or two smail species which are of Do importance oxcept to the possessoers of
&qn&rimq tanks, with whom they are great favorites. '
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The Leather-jacket of Pensacola, Balistes capriscus, called “Trigger Fish” in the Carolinas, and
at Key West and the Bermudas known as the «<Tuarbot,” oceasionally finds its way as far north as
Massachusetts. It is, however, of no importance north of Florida. In the Bermudas it is con-
sidered a valuable food-fish. According to Mr. Stearns, “it is very commeon in the Gulf of Mexico
from Key West to the Mississippi River, and lives in deep waters near the coast on the grounds
where Red Snappers and Groupers are caught. It i3 one of the most abundant species. Inregions
where it is not eaten it is regarded as a pest by the fishermen from its habit of stealing bait from
their hooks. Its manner of taking the bait is rather peenliar, I think, for instead of pulling the
line backward or to one side it raises it upward so quietly that the fisherman dees not perceive the
motion, aud then, by careful nibbling, cleans the hook without injury to itself. Expert fishermen,
howaver, can tell by the “lifting of the lead,” as it is called, what is going on below, and know what
they have to contend againgt, The usual remedy is t0 seek other fishing grounds where Leathoer-
jackets are not so tronblesome. When one of these crafty fish has been hooked there is not much
probability that it can be landed, for its sharp, powerful teeth are almost sure to ent some part of
the gear, enabling it to escape. I have several times known of their biting in two the large red-
snapper hooks on which they were caught. They remain throughout the year on the fishing
grounds, where the water varies from ten to forty fathoms. On these same grounds it is probable
that they spawan.”

Only adult specimens have been geen in West Florida. More could probably be learned of its
spawning habits in the vicinity of Key West, where it occurs in shallow water and gnite near to
the shore. At Key West it is known as the Tuarbot, and is a favorite artiels of foed. Tt is 1o Do
seen almoat daily in the market.

The skin of this species is used for scouring and polishing purposes at Koy West and the
RBahama Islands. In the Bermudas also the skiu of the Turbot is nsed by carpenters almost fo
the exclusion of sand.paper, the former beimg better adapted for fine work in polishing wood.

51. THE SEA-HORBE FAMILY —HIPPOCAMPIDAE,

There sre one or more species of the Sea-horse family on the Atiantic eoast, and also one
on that of California. Their strange shapes and interesting habits render them very popular
inmates of squaria, and dried specimens are frequently sold in the curiosity shops in seaside towns.

The ordinary species of the Western Atlantic is the Hippocampus heptagonus ; this also ocowrs
in Europe. There have been only one or two instances of the capture of this fish north of Cape
Cod; one was seined with a school of mackerel on George’s Bank in Aungust, 1873. Two or three
specimens have been taken at Wood’s Hell during the last ten years, and instances of their eaptare
in Connecticut and abeut the mouth of the Hudson are not rare.

A Sea-horse was described many years ago under the name H. hudsonius, but it seems to Dt
identical with H. heptagonus. On the New Jersey coast and south to the Gulf of Mexico it appears
to be very abundant. An exceilent account of the habits of this fish may be found in an article
by the Beav. Samuel Lockwood in the “ American Naturalist.”' Three other speeies occur on our
southern coast. H, ingens, the Californian epecies, is very large, often attaining the length of
eight to ten inches.

52. THE PIPE-FISH FAMILY SYNGNATHIDA,

The Pipe Fishes, Syngnathide, which are closely related to the sea-horse, but have small
hoads and elongated bedies, so that at firat sight they closely resemble small eels, are found
nearly everywhere on our coasts, living among the eel-grasa and feeding upon very minute marine

1 LOCKWOOD, SAMUEL. The Ssa Horse and its young. < Amer. Natarslist, i, 1967, pp. 225-934.
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animals. There are three or four species in Bastern North Ainerica, but their relations have not
been definitely learned. 1 have observed them in Florida spawning in April, and in Southern
New England in July aud August. They are of no importance to man ext_-zep}- a8 interesting objects
for the agquarium. They are too hard and fleshleas even to serve as food for other fishes.

53. THE DEVIL-FISHES—ANTENNARIIDE AND MAILTHEIDZE.

The fishes of this group are very grotesque in form and very remarkable in their habits
Some of them are pelugic and are met with in tropical seas, especially where fhere are masses of
floating vegetation, whilsl others are found in fthe depths of the ocean. On our coast are several
gpecies, the names and distribution of which are given in the list which accompanies this report.
Although they are among the most interesting of all fishes, they huave no commercial value, and
it is therefore inappropriate that they should be discagsed in this report, The best known species
ure the Marbled Anglep, Pterophryne histrio, and the Sea Bat, Malthe vespertilio.

54. THE GOOSE FIBHEB—LOPHIUS PISCATORIUS,

The Goose Fish or Monk TFish, Lophius piscatorius, is common to the coasts of the North
Atlantic States and of Hurope. In the Western Atlantic the apecies has pot been observed
south of latitude 380, where, according to Uhkler and Lugger, it is found im the drains of
Worcester County, Maryland, and along the coast of that region, thongh tliere is reason to
helieve that stragglers oceur at Cape Lookont (latifude 34 40¢), where the jawbones have been
found, and the fishermen ciaim to kuow them. It abounds along the coast of Xew England, and
has been found at depths of three hundred fathows or more off Newport, Rhode Island, and one
hundred off Halifax. The limits of its northern range are not known, Nova Seotia being the
moest northerly point of record. Richardson snggests that the Thutinamey or “ Wind-ish” of
Hudson’s Bay, which is said to come to the surface in windy weather only, belongs to this
family; and, indeed, this was thought by Pennant to be Lophius piseatorius. This is at best
extremely doubtful, for its range, as now understood, is limited by the parallel of 502, It is not
known to ecear in Greenland,

Instances are on record of its capture in Iceland,' and it is said very rarely to ogcur at the
Faros Islands. It has been found at the North Cape, latitude 719, and doubtless penetrates to the
White Sea. It is found along the coasts of Scandinavia, south to Spain, and throughout the
Mediterranean, where it is abundant in the Italian waters. Either this or an allied species ocenrs
at the Cape of Good Hope. On the American coast it oceurs at temperatures of 32° to 60°,
There is some reason to think that south of Cape Cod it retreats to deep water in summer.

The names of the fish are many ; that most commonly in use among the Massachusetts fisher-
men is “Goose Figh,” In Maine it is often ealled * Monk Fish”; in Rhode Island, “ Bellows Fish”;
in Eastern Connecticat, “Molligut,” and in North Carolina, “Allmouth” Tbe Connecticnt name
reminds na of the “Greedigut,” a fish, probably the same, mentioned by early colonial writers,
particularly in the poem in Wood’s < New England’s Prospect.”

In England the same names are in use; also, ‘‘Angler,” “Fishing Frog,” “ Frog Fish,” “Mer-
maid,” “Round Robin,” “Sea Devil,” “Toad Fish” (Germany), * Wide Gut,” and « Wide Gap.”
“Rettlemaw?” is like the American “Allmonth.” Scotland has “Keethie,” “Keghie,” and ¢ Keit-
hok” The continental languages have at least fifty distinct names in addition.

Goose Fishes are sluggish, slow-moving animals, and are occasionally seen swimming near the
Surface, though ordinarily found upon the bottom. They feeds npon other fish—often on large
oues, their swallowing powers being practically unlimited. Mackerel, sculpins, sea ravens, and

1FARER: Fische Islsnds:ﬁ;.“gs.
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dog-fish, trabs, squids, and lobsters hawve beeu found in their stomachs by observers of the United
States Fish Commission. They often attemipt to feed npon each other. The common name refers
to the fact that they have been kuown to swallow live geese. A fisherman told me Lie onee saw a
atruggle in the water, and found that a Goose Fish had swallowed the hicad and neck of a large
loon, which had pulled it to the surface and was trying to eseape. There is authentic record of
seven wild dueks having been taken from the stomach of ope of them. Slyly approaching from
below, they seize birds as they float upon the surface. They annoy the fishermen by swallow-

“ing the wooden buoys attached to the lobster pots. Mr. Minot, of Maguolia, Massachusetts,

canght one by nsing his boat-anchor for a hook.

Although they eome thus to the surface to feed, the Goose Fish is emphatically a bottom-loving
species. It is adapted,” writes the Duke of Argyle, © for concealment at the hottom of the sea-—
for lying perfectly flat on the sand or among the weeds-—with its eavernons jaws ready for a snap.
For more perfect concealment, every bLit of the creature is imitative bofh in form and in coloring.
The whele uapper surface is mottled and tinted in such cloge resemblanee to stones and gravel
and sea-weeds that it becomes guite undistingnishalls among them. In order to complete the
methed of coneealment, the whele margins of the fish, and the very edge of the lips and jaws, have
loose tags and fringes which wave apd sway about amid the currents of water, 5o as te Jeok exactly
like the smaller algm which move aroand them and along with them. ¥ven the very ventral fing
of this devouring deception, which are thick, strong, and fleshy, almost like hunds, and which
evidently help in a suddoen leap, are made like two great clam-shells, while the iris of the eyes is
80 eolored in lines radiating from the pupil as to look precisely like some species of Patella or
limpet, But this is not ull ; not ovly is concealment made perfect to enable the Lophins to catch
the unwary, but there is a bait provided to attract the hungry and the inexperienced. From
the top of the head proceeds a pair, or two pair, of slender elastic rods, like the slender tips of a
fishing-rod, ending in a little membrane or web which glistens in the water and is attractive to other
fish. When they come to bite, or even to look, they are snddenly engulfed, for portals open with o
rush aud elose again—portals ever which the inscription may well be written: ‘Lasciate ogni
speroanze voi o’ entrate”

From the time of /Efian every popular essay oun the “ Habits of Fish ” or “Curious Fishes” has
told how the Angler entices its prey with its long tentacles. No one Las ever seen the perform-
ance, and, aithough the theory is not altogether ineredible, it seems more probable that the tops
of these organs are intended by their sensitiveness to warn the fish of the approach of its prey
than to act as allurements to attract other fishes. :

The Goose Fish spawns in sammer, in the sounds and at sea along the coast. The eggs are
very numerous, enclosed in a ribbon-shaped gelatinous mass aboat a foot in width and thirty or
forty feet long, which ficats near the surface. One of these ribbons will weigh perhaps forty pounds,
and is usually partially folded together, and visible a foot or eighteen inches from the top of the
water, its color being brownish purple. The pnmber of eggs in one of them I have estimated at
frow forty to fifty theusand. The spawning seasen on the New England coast ig in summer. |
have observed the floating eggs in July and August, and in the same months youug fish two or
thres inches long, and undeveloped eggs in the parent fish. The young have rarely been taken
except ab considerable depths. Their growth is rapid. The adult is commonly four feet long,
weighing from thirty-five to forty-five pounds.

The Goose Fish is extensively nsed for baiting lobster pots. Although not commonly eaten,
its flesh is very palatable. The full-grown fish will yield from ten to fifteen pounds of good meat.
In Italy it is moch esteemed as an article of food, and in parta of Great Britain it is also eaten, the
steaks from the neighborhood of the tail being preferred. :



THE FLAT FISHES AND FLOUNDERS. 175

1L—THE FLAT ¥YISHES AND FLOUNDERS.

55. THE AMERICAN SOLES—SOLEIDZ.

AMERICAN BoLES.—The much-prized Sole of Furope, Selea vulgaris, does not oceur in the
Western Atlantic, althongh attempts have been made to jutrodnee it, and in 1877 two individuals
were: et free in Massachusetts Bay by the United States Commission of Fisheries. Its nearest
represeutative, the American Sole, is foind slong our coust from Boston and Nahant to the mouth
of the Mississippi River. 1t ocenrs in all of the rivers south of the Susquehanua, and is taken in
great numbers in the shad seines. It rarely aftains a greater Jength than six inches, and, thongh
cdible, is never eaten, wind it must be regurded s of extrewely small importance.  There are also
two or three other fishes Lelonging to this family in our Southern wators which are insignificant
o size and of no importanee whatever.

Aphoristia afrieandn is a very small species of Sole, the only geuuine representative of the
Baropean Sole on our Pacific coast. It reachies a length of six inches, and is occusionally taken
in Ban Diego Bay. It lias no cconomic valne,

TurBoT AND SOLE IN AMERICA—A Thiladelphia writer has lately tried in the news-
bapers to revive the long-obsolete bolef that the Turlot and Sole of Europe ocenr on ouar cowst.
Although he has never seen them himself, and fails to bring forward evidence that any one else
has seen them, he insists that they vecur in the greatest abundance in New Jorsey, particularly
in the vieinity of Atlantic City, “and doubtless all along the Atlantic coast from Portsmouth, N.
H., to Wibnington, 8. C.” (sic). He upbraids the Americau public for their incredulity, though
this does not surprise hitn 80 much when lie calls to mind that “our Government Fish Commissioner
has actually contemplated sending a steamer to English waters to proeure turbot-seed to plang
along our shores.” He would not be surprised if ineredulity were to continue longer ¢ under such
official indorsement.” e accounts for the ignorance regarding them by the theory that the
English trawl-net is unknown in America, and that our fishermen wounld not know how to catch
such fish if they were aware of their presence, and have not becomo aware of their preseuce
because they have no means of catebing them, He intimates that he is preparing to form a
company for the purpose of developing a turbot fishery upon our coast; an enterprise “in which
but little will be risked, and the results will be a surprise to all.” He closed one of Lis letters to
a New York journal with the following appesal: “1 trust that you will not let this question subside,
but persevere in calling attention to it until we do away with the extraordinary anomaly of this
enlightenod nation being within reach of treasure that for more than a century they have been
unaware of, and have remained persistently blind to.”

All this is very entertaiuing, and furnishes a neat text for a few remarks on the history of
this belief, a8 well as an oppertunity for demonstrating to the public a fact which has for forty years
or more been known bo ichthyologists, that the Turbot and the Sole never have heen seen on the
western side of the Atlantie, and never will be, muless they are introduced by artificial ineans.

From the beginning to the end we encounter the well-known souwrces of confusion-the giving of
old-world names to species which resemble in a general way the old-werld species which bear them,
and the unquestioning acceptance of these names as authoritative, by persons who are net trained
to close diserimination.
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When Boston wag occupied by the British during the revolutionary war, the officers of the
fleet are said to huve been bountifully supplied with Turbot, whieh was caught ju the neighbor-
hood of an outer harbor. This fact is recorded Ly Dr. J. V. €. Bwith, in his ¢ Nataral History of
the Fishes of Massachusetts” (Boston, 1833), on the authority ot William Ladd, esq., of Maine,
He aleo mentions “a statement; of Mr. Parker, the condactor of the marine telegrapl,” who tuld
kim that “many years before, Admiral Sir Isaae Coffin bronght out to this country a trawlne,
such & is used on the coast of Holland, for taking Bole for the London markets, with which
he sncceeded in capturing that delightful fish in Ipswich Bay, which was not Lefore supposed
to exist here.” The fish found in this manner were no doubt the common Flat Fishes of
Massachunsetts Bay., The common Flownder, Paralichthys dentatus, taken in Provincetown water,
where it is commonly called “Plaice,” was in 1880 sold in Bestou uader the name “Turbot.”
Caprain Mackinnon, of the Royal Navy, who visited this country in 1850, conceived the iden
that Turbot ought to be found on the shores of the United Btates, and took paing to search for
them with u trawl-net. The nets which he used had heen imported ten years before by Mr.
Nathan Smith, an American gentleman, who had hoped to introduce them, but had never ased
them. Captain Mackinnon tried one pet at Newport, Rhode Islaud, and succeeded in takitg
& pumber of different kinds of Flat Fish. Be carefully refraing, however, from pronouncing auy
one of them to be identical with the Turbot or Sole, though from the vagueness of hiy langnage
it ig evident that his ichthyological knowledge was very scanty, and that he was not accustomed
to ohserve the differences between the different species of fishes which somowhat resemble eacl
other. His esperiences are deseribed at Iength in his book of irgvels, entitled «Atlantic and
Trans-Atlantic Sketches, Afloat and Ashore” (Harper & Bros., New York, 1852, pp. 166-170),
Capt. . C. Churchill, U. 8. A., who saw the results of Captain Mackinnon’s experiment, tells
us that the fish taken were the common species of New England flat fishes and flounders.

We fancy that the inspiration of the new advocate of the turbot-in-America question, as well
as the information upon which he bases his conclusions, was drawn from this very same hook of
Captain Mackinnon, for he uses many of the same plirases, and he repeats, in almost the same
words, Captain Mackinnon’s statement : *The fish markets in Ameriea are not at all in keeping
with the size and wealth of the States,” a statement which, bowever {rue it may have been thirty
years ago, will be amusing to any one who has recently had opportunity to eompare e fish
markets of Ameriea and Europe. The Philadelphia gentleman sums up his evidence as follows:

“The Turbot, Sole, and Plaice are, however, in abundance in your deep-water sand bailks.
They were caught there in 1812 by English aailors, and in 1880 Turbet have been obtained off
Atlantic City, if the ¢ Baltimore American’ is any anthority.”

The notion that the introduction of the En glish trawl in America would be novel and would at.
once open up a field for a fishery indostry of boundless extent, deserves a word. The trawl has
been assidnonsly used by the summer collecting party of the United States Fish Cominission for
tan years past, and also by Professor Agassiz upon varions exploring trips. The steamers of the
Fish Commission have used it on évery portion of the New England coast, and as far north as
Halifax. Professor Agassiz has used it in the Gulf of Mexico and op the coust of Florida, and
during the present saminer, while on the Coast-Burvey steamer “Bache,” has employed it in
running ive lines of research at right angles to the coast from Cape Hatteras, at points nearly
equidistint between Charieston and Cape Cod, one of them directly out from the euntrance to
Delawarz Bay. These lines were carried from near ithe shore to a depth of twelve hundred
fathoms or more.
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Ty 1854 Professor Baird wade o careful exploration of the coast of New Jersey with a speeinl
reference fo the fishes, and sinee that time every stretel of eonst line trom Drowisvitle, Texas, to
Eastport, Maine, has been thoronghly investigated by the oflicers of the United States Fish <om-
tission It is frue that 8 new species of fish is oceasionally iliscovered, but the new fishes always
belong to one ov two elasses. These are cither RWilt-swimming specivs, members of the West
Tadin fauna, which come upon our northern shores in @aun mer, or they are inhabitants of waters
more than six handred feet deep, which hove never previously Deen exploved.  The Trnilor and
the Sole are shullow-water species, zm'd, had they oceurrad in onr waters, wonld liave Leen discoy-
cred many years ago.

There are twenty-six species of flat fishes on the east coast of the United States, TPouar of
these belong to the same family with the Sole, hut are utterly worihless as articles of food. The
nearest velative of the Sole is often ecalled the American Sole, Achirus Hreatus, and is known on
the coast of New Jersey as the Hog-choker, Cover-clip, or Cover. Of {he other flat fishos only
twa are positively untit for food, and these two, straugely enough, are tlhe representatives of the
subfinnily Rhonebinee, to which belong the Turbot and Brill of Burope, One of these, Laphopsetta
maenlate, is somerines called the Spotted Turbet, and in New Jersey iz called Window-pane, or
Daylight, beeause it is so thin that when held to the light the sun ecan be seen through its
trapsincent tesh.

The mowt important Flat Fish is the Halibut, which iz identical with that of Eurepe, This
species, and the Pole Flounder, which has recently been brought to light in our waters by
the Fish Commission, ave the only two of the number referred to that are found on hoth sides of
the Atlantic. We have in our waters an abundance of Hat fishes, some of which, for instance, the
common Flounder of the New York market, Paralickthys dentatus, are probably tnlly cqnal to
the Turbot for food uses. In fact, it may be had in the New York restaurants and hotels nnder
this name. Another fish, Platysomatichthys hippoglossoides, vesembling the Turbot in avor, is
sometimes brought to New York in winter. It is found at great depths on the coast of Newfound-
land, and is often called the American or the Newfoundland Turbot. The Tole Flounder is
very similar to the Sole in flaver and in the texture of its flesh, but it unfortunately inkabits some-
what inaccessible localities at great depths, and it is hardly to be expected that, with the present
supply of excellent food-fish to be obtained at so much smaller expense, our tisherinen will take the
puins to go in search of it. That the popular taste for flat fish is already cultivated i shown by
the fact that, in 1879, 1,796,000 pounds were sold in New York alone.

It is needless to refer to the efforts of the United States Fisl Commission to introdnee Sole;
they are familiar to all who are interested in the subjeet. The introdnction of the trawl-uet has
been tor many years under consideration, but this expensive mode of fishing does not seem to be
required at present, gince the sapply of fine-flavored food-tishes is niore than cqual to the denfand.
With an eye to the interest of the American fishermen, Professor Baird has recently detailed an
attaché of the Fish Comnission, one of the most experienced fishermen of Massachusetts, to study
the trawl fishery in the German Ocean, and Lis report will soon be published.

Finally, it may not be amiss to state that Mr. E. G. Blackford, of Fulton Markel, New York,
has for some time been authorized by the Commissioner of Fisleries to pay twenty-five dollars to
any one who shonld present a true Turbot or a true Sole, caught on this coast. This offer is still
Standing,

1 Forest and Stream, xv, No. 6, September 4, 1520, pp. 103, 104
12y
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56, THE PLAICE—PARALICHTHYS DENTATUS,

The Plaice, Summer Flonnder, or Turbot Flounder, Paralichthys dentatus, is, next to the Hali-
but, the most important flat-fish on the castern coast. Tt is a member of a genns not existing in
Lurope, though represented on our own Pacitic coast, in China and Japan, and in the Indian
Ocean. Its affinities are with the Halibut, which it much resembles in form, and to which it is more
similar in flavor than to the Tarbot and Brill, so well known in transatlantic fish markets. Our
colmoen species was first brought to notice in 1766, when Linneevs received specimens from
South Carolina, gsent him by Dr. Garden. It seems at that time to have been of recognized com-
mercial importance, since it was one of the few received by Linnzus from Garden which had a
common name. In South Caroling at this fime it was called Plaice, aud this is a name which is
now accepted in the New York market and about (Cape Cod, alihough it has never been recognized
by those who have written books on American fishes. The fishermen of the Baint John’s River also
use the name Plaice, but whether for this species has uot been determined. In Connecticut, North
Carolina, and in Florida, east and west, as well as on other parta of the eoast, the names Flonnder
and Cowmon Flounder are current. In New York and New England the name Summer Flounder
is also frequently heard. Tn Rbode Island the names Brail and Puckermounth are used, the former
doubtless a modification of the English. name Brill, while on the bills of fare in Boston and New
York hoiels it i often ealled the Ddeep-sea Flounder, at least sinece the Pole Flounder has been
bronght to notice by the Fish Commission, and has obtained a reputation as a delicions table fish.
Fishermen sometimes mistake them for young Halibut, and they dounbtless at times are sold under
the name of “Chicken Halibut.” Turbot Flounder is another name which has heen suggested,
buot, upon the whole, Plaice seems most desirable for general adoption.

This fish is abundant upou the eastern coast of the United States from Cape Cod to Cape Flor-
ida, and aceording to Mr. Stearns’ report is also found along the entire Gulf eoast. Southward,
its range extends at least as far as Paraguay. Te the northward it barely rounds Cape Cod.
Captain Atwood remembers that in the first half of the present centnry great quantities of Plaice
were found inside the Point at Provincetown, They were 80 nhumerous that in one afternoon he
caaght two thousand pounds. They are mow only occagionally taken, aud have not recently been
seen north of Provincetown, though Storer has recorded their oceurrence at Wellfleet. Captain
Atwood attiibites their disappearance, which was nearly simultaneous with the advent of the hlue
fish, to the fact that bine fisli destroyed their favorite food, the sqaid, and rendered it impossibie
for them to live longer in these waters. The Plaiee has been much less abundant in Cape Cod Bay
within the last thirty years, but there is no evidence of considerable diminution in numbers slse-
whgre. On the castern coast of Connecticut and Long Island, where the Plaice fishery is most
extensively prosecuted, it is the opinion of experienced fishermen that no change in numbers has
been percepiible within the last thirty years. The Counecticut fishermen say that they are
frequentiy so abundant that they bave only to throw out and pull in their lines, eatching ¢ all
they choose,” while the bottom seems to be carpeted with them,

Like others of its tribe, the Plaice are usually wpon the bottom, where their peculiar shape
and color protect them from observation and give them excellent opportunity tocapture their prey.
In the north they are usaally found at & depth of two to twenty fathoms, and in winter move off
into deeper wuter. In New Jersey they aveur at lesser depths, Proefessor Baird recﬂrds. that they
are sowetimes taken in large numbers by means of nets in the deep slues along the beaeb, In
winter they do not run out ao far into deep water, and “at times,” says Professor Baird, “seem to
be quite torpid on the shallow gronnde, suffering themselves to be taken up with oyster-tongs
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without making any attempt to escape.” Still farther south they are found iu the shallowest of
water. The flshermen of Saint Joln’s River seine them in the grass ulong the shores at a depth
of three or four feet. Mr. Stearns writes, speaking of the eastern part of tlhe Gulf of Mexico:
“They are found mostly iu the bays and bayous wheve the bottom is muddy or grassy, but it is
not unusual to find them in shoal water along the sand beaches of the coast and bays. Very shoal
water seems to be particularly attractive, and they are often found at the water's edge embedded
in the sand, with only their eyes in view. When alarmed or in pursuil of prey their movements
are very swift, and the quickness with which they bury themselves in the sand is quite wonderful.?

Their habit of ascending Southern rvivers is remarkable. They ave said to occwr in Lake
George and the other Iakes at the headwaters of the Saint Johw’s and the Ocklawaha Rivers. At
Jacksonville they are commonly taken in company with bream, black bass, and other fresh-water
fish, in winter as well as summer.

Although present in the shoal waters of Florida througlhout the year, Mr. Stearns states that
they are most abundant in summer. On the Conneeticut coast, however, their habit of migrating
seaward is much more pronounced, The Noaunk fishermen never find them until May. They say
that they never cateb them until after they have fished awhile for sea-bass, As early as the first
of October they begin to grow scarce, and none are ordinarily caunght after the middle of the
month. I cannof find that they have ever been seen moving in schools, though fish taken in the
same locality at the same time are usually quite uniform in size. They shift their position, prob-
ably in search of food, and where any are found they are plenty. This indicates that they are
gregarious in habit; the abundance of food in special localities sufficiently explains this fact.

The Plaice feed upon small fish, shrimps, crabs and hermit crabs, squid, small species of
shell-bearing mollusks, and certain radiates, such as sand-dollars. They are frequently seen at
the surfuace, rapidly swimming, and even jumping out of the water, in pursuit of schools of sand-ecls
and sand-smelts. They also feed upon dead fish thrown out from the fish-houses. Little is known
of their breeding habits., All the large females observed in July and Angust, 1874, upon the Con-
necticut coast contained spawn, but this was, evidently, far from maturity. The Fish Commission
has obtained no very small specimens; in fact, noue less than eight or nine inches in length,
though the fishermen speak of capturing six-inch individuals. Their average length is from sixteen
to thirty inches, and the weight about two and a half pounds, though it is not unusual to take
individuals weighing seven or eight pounds. At Noauk about eighty fish are ordinarily packed
in a barrel, weighing from 160 to 175 pounds. The largest ever brounght to Noank weighed
twenty-six pounds. Others, of whose capture I have informed, weighed twenty, seventeen and a
half, and fifteen pounds. In Florida and at Provincetown I have seen them three feet in length.
A one-pennd fish measures about fifteen inches; a ome and o quarter pound fish, sisteen or
seventeen; a two-pound fish, seventeen or eighteen; a three-pound fish, about twenty ; & fonr-
pound fish, about twenty-two; an eight-pound fish, about twenty-seven, and & ten-pound fish,
about thirty inches, These proportions are taken from notes relating to a large number weighed
and measured at Noank, Connecticut, The Winter Flounder or Flat Wish spawns in late
winter and early spriug near the shore, and it is possible that the Plaice Lreeds at about the
same period,

The most extensive fishery for the Plaice is in the waters of Soutihern New England. TFavorite
fishing grounds are on sandy bottoms, at a depth of ten to twenty fathoms, along the Atlantie
side of Block Istand, Martha’s Vineyard, and Xastern Long Island, where they are most plentiful.
They are obtained in smaller numbers in the harbors and bays along the south shore of New
: E_nglanﬂ, on Shagwam and Middle Ground Reefs, in Fisher’s Tsland Sound and Leng Island
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Sound, and outside of Fisher's Island. ‘They are also taken in considerable numbers in the
pounds of this region, occasionally five or six hnwdred at a time. The quantity tuken in the weirs
of New England in 1376 was estimated as follows:

Ponods.
Wetra on north side of Cape Cod .o oo oo i i iiei s cetcce cebaanms mmae i man 4345
Weirs on south side of Cape Cod. oo i i s i mt i imrei e e vaer e e 36, LU0
Weira in Vineyard Sound . .o e e im et ccra i cmamaeee sao. 26, G20
Weirs I Buzzarls By o e ottt oo e cce e hieees e s ceam e iaeaaeeaan 15, 749
Weirs on Block Tetand, estimated ... oo oo oo i e e i e e e a4, s
Weirs in Fisher's Island Bound, estimated. .. o .o oii e 4, 000
Weirs on cast end of Tong Island . oo o o oo oo e o i e craraarmoas 14, {HH)
Traps in Rliode [8land o . L i it i i i mcm e ra it mmm v s aaa, 1732, 250

{133, H55

Fromw oblier loealibies. .. oo e e it oo et man caccma et iman e aaeetamman 50, 000

713, 555

Eatimated annnal caleh of Flat Fisb ... .o oo e 600, 0
1, 313, Hha

Vaulue of the above, at four vents a pound, $52,542.

These statistics of the cateh in pound-nets inclode Plaice und Flat Fish, and in the statement
of the total catch no distinetion will be made between these two species.

Immeunse numbers of them are sometimes taken in largé scines hanled up on the beach. In
1876 K. Cleveland sciaed 123,000 pounds at Menemsha Bight, Mussachusetts. DBy far the greater
quantity, however, is tuken by small fishing smacks belonging to and bailing from Noank,
Mystic, atl New London, which pursue this special business from May until October. These
vessels are msually abseut from port four or five days, and spend two days in fishing. The fish
are shipped in jce from Noank siwd New London prineipally to New York, and also to inland
cities in the vicinity., A single smack, with & erew of a mun and two boys, usually will ohtain
and ship to New York, on an average, about 12 barrels & week, abount 160 barrels a year, or
25,000 to 28,000 pounds. Captain Palmer, of Noank, in 1873, caught on one trip of two days
about 1,0} fish, weighing, perhaps, 2,000 pounds, On this trip lie used four lines. A good ligher-
mau is able to manage two lives, each carrying two hooks, Menbaden bait is always nsed by
profession:] fishermen, though T have caught Plajce to good advantage with lobster bait. A
vesstl usually couswmen one barrel of menhaden on each trip.  The fish strike the hook sharply
ak spon as it approaches the bottom, giving little opportunity to the skates, which very seldom
got a chance at o Plaice’s hook. In this respeet they are very ditferent from the cod. When the
Lish have been hauled to the surface, they are quickly transferred, with as little injury as possible,
to the well of the smack, which 18 amply large enough to hold a product of two or three days’
fishing. They are thus brought alive to the place of shipwent and reach the markets in excellent
condition, a fact which partially explains their popnlarity compared with that of other fish of the
same family.

In 1877 there were seven smacks engaged in this fishery— one from Mystic, one frotn New
London, and five from Noank. It was estimated by the owner of one of these vessels that each
vessel madeon an average fifteen trips during the saminer, and that each trip averaged 800 fish,
weighing 13 pounds each, making a total of 1,400 pounds to a trip, or 21,000 pounds to the season,
thas giving an aggregate of 147,000 ponnds as the result of this branch of the fiskery.

Captain Atwood states that in 1846 he began catching Plajce for the Boston market, in Prov-
incetown Harbor, anchoring where the keel of the smack would just clear the bottom, and anywhere
near Race Peint he could catch them in great numbers, the largest weighing from {en to fifieen
pounds each. In one afterncen he canght two thonsand pounds, These he carried to Boston in the

-
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well of his stnack and tried to sell, but was unsnecessful, though they were offered wuder the name
of Turbot, local prejudice being against them. In 1879 there wers seven or eight boats enguged in
the plaice fishery during the month of June, this month being the Lest for plaice fishing.  In the
latter part of July, when I nade my observations, all of the winter Doats had guitted for the vear.

The method in use heore is somewhat peenliar, and merits description, The fishernen call it
“drailing for Plaice.” The boat used is an ordinary eat-boat, managed by one person, and is
allowed 1o drift with 1ree sheet Defore the wind, while the tisherman stunds in the stern dragging
the line over the bottom, baited with a bit of squid or clam.  The boat is kept as neatly as possible
over the places where the fluts ave deepening most abraptly inte the basin of the harbor, and where
" the water is from eight to f-ightc-nzln fathoms deep. Ouly very large fish, weighing ten, titteen. some-
times even twenty powds, are faken in this manner. The average catel is from cight to tweny
aday. In one day one may reported eight, one fonrteen, one twenty-three.  Some of these fish ave
sold in I’rovinectown, hut the greater portion is seni jced to New York, wheve a price of twelve
cents a pound, wholesale, is easily obtained.  Tn Boston there is no market for them.

On the eoast of New Jersey Professor Baird states that in 1854 they were taken in large
nambers; by means of nets, o the deep shies along ihe bLeach., Along the sonthern coust they
are occasionally tuken by the line fishermen, and a cousiderable quantity is seined by the river
fishermen. In the Gulf of Mexieo they are rarely taken by hook and line, and are usually
speared or jigged at night, by torellight,

The Plaice has always been the moest poprlar of our in-shors flat fishes, being exempt in a
certain degree from the prejudice attaching to the fishes of this family. It scems to huve been a
common food-fish in South Carolina s early as 1760, and Schoep{ mentions it as ove of the food-
fishes of New York in 1776, In 1856, according to :ill, it was fonnd in the New York market in
antumn, but seews to have been less in favor thay the Flat Fish. At preseut the Plaice is grow-
Ing in favor in New York, and is upon the lists of all good restaurants, though perbaps not so
generally consumed as the Flat Fish, which comes in the winter, when the market is less lavishly
supplied,

In Boston, and indeed throughout the greater part of New Englaud, this, with all other
Flonnders, is considered unfit to eat, and it is by no means generally popular clong the Southern
coast, though in Florida its flesh is highly prized. The Connecticut fishermen esteewmn it greatly,
and when preparing it for their own nse are accustomed to Lrang it in the open air for a day or
two “to dry,” as they say. The wholesale price in Few York varies from one and a half ta six
cents, but is usually three cents a pound.

Amnother species of Flonnder, closely related to the Plaice, is the common Four-spotted Flounder,
Paralickthys oblongus, whicl oceasionally finds its way to murket in company with the Plaice, and
is donbtless sold under the same name. Tt is n small speeios, rarely attaining o greater length than
twelve inches and a weight of one pound. It may be readily distinguisbed by the presence upon
the back of four large, dark spots, elliptical in form, but these soon fade out after death.

Its distribution is much more restricted than ibat of the I-’j:aice; it is most abundant, at 2
depth of ten to forty fathoms, off the sonthern coast of New England; it rarely occurs north of Cape
Cod, thongh one individual was taken by the Fish Commission at the mouih of Salem Harhor, vor
has it been recorded sonuth of New York. There are two smaller species upon the Sonthern coast—
oue, Paralickthys quadrocellatus, broader than Paralickthys oblongus, also marked with four dorsal
spots, and known in fhe South as the Four-spotted Flounder. Tlhis species lius been observed
* 48 far north as Charleston und Fort Macon, while its western record of limit is Pensacola. Stearns
records it as common from Cedar Keys sonth to Key West, and pronounces it an excellent foodl-fish.



182 NATURAL HISTORY OF AQUATIC AN[MALS,

It caunot at present, however, be considered very important, Tlhe othey species, Peralichthys
stigmatiag, oceurs in deep water {seventy-five fathams) oft the coast of South Caroling, ood way be
distinguished by ihe presence of three eonspicuous spots apon the npper side of the body.

57. THE BASTARD HALIBUT.

This fish (Paralickthys maculosus Girard). writes Jordun, is known as the Halibut, Bastard
Halibut, and Monterey Halibat. South of San Fraucisco, where the true Halibut is not found,
the Iarger individrals, which really greatly resemble the Halibmf, are kuown by thaf name. the
young heing rarely distinguished from other #Boles.” At San Franciseo, where the true Halilut
is known, this species is ealled the Bastard Halibat, and sometimes the Monterey Halibut, as they
arve mostly Drought from Mounterey, It reaches a length of three feet and a weight of sixty ponnds;
the largest seen by us weighing fifty-five ponnda. A greaf majority of those taken weigh less than
three pounds, and it is said fhat large individuals are much less plenty than they formerly were.
Its range iz from Tomales Bay to 8an Diego, and south of Peint Coneepeion. It is the eommonest
species of its fumily. Although not rare at San Francisce, it forms no more than four per pent, of
the entire flounder eateh. It lives in rather shallow water, the young abounding close to shore,
large ones being taken in the gill-nets. Large ones are more abundant at Monterey tlan farther
south. It feeds npon fishea and crostacen, and in its Lhabits scems very similar to the Eastern P,
dentatus, It spawns iu early summer, like other large tishes. It is subject to the attacks of the
Hag Tish, Bdellostoma Dombeyi.

Ag a tood-isl, it does not rank very high, the large specimens being tough and coarse
compared to the Halibut, while the young are inferior to most of the species termed * Sole.”

58. THE FLAT FISH, OB WINTER FLOUNDER.

Next in importance to the Plaice comes the Flat Fish, Pseudopleuronectes americanus, or
Cowmmon Flounder, sometimes called the  Winter Ilonnder,” said to be known in Massachu-
fetts Bay as Mud-dab, and occasionally to be sold in New York under the name of Bole. This
fiah, like the Plaice, belongs to o genus anknown to Europe, but is closely related to the common
Flonuder, or Fluke, of the British coast. Its range is spmewhat extensive, and in a certain
degree it replaces the Plaice along our northern coast. 1t has not been observed south of Chesa-
peake Bay, but northward is common in the Bay of Fundy, on the eastern shores of Nova Scotia,
and in the Gulf of Saint Lawrence, and, as far as observations have been made, npon the voast of
Labrador.

Storer, writing in 1849, remarks: It is probably the most eommon Flounder on the sonthwest
coast of Labrader; we met with it first, though but sparingly, at che Saiut Mary's Islaud, and
observed it as far easterly as Bras d’Or, where it is to be found in immense nnmbers, the bottom
beiug almoat alive with them, and of large gize.” _

Flat Fish are always upon the bottom, feeding chiefly npon winute shells, such as Nucule and
Bulla, npon young crabs, or whatever they can find among the stones in the mnd, Their wouths
are very small, and since they would be uvabdle to seize and kill other fish, they never cote
to the surface in pursuit of prey, as do the large-mouthed Flounders. They prefer sheltered bays
and harbors, and appear to e equally abundant ou the bottoma of the sand, mnd, or rock; when
at rost, they are nsnally partially embedded ju the mud or sand at the bettom. 1 havé observed
that, whaon they eows to a stop, they always settle themselves by convalsive motions of the fns
and Dody, which has the effect of pushing thom down into the soft bettoms. This 'sp'ecies is .
probably 2 more permanent resident of the localities which it inhabits than any other on our const,
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unltess it be the sculpios. There is very little evidence of a tendepey to move to and from the
ghore with a change of season. Winter and suutmer, they appear to be equally abundant from
New York to the Day of Chaleur, where, in the tide-way of Miramichi River, they are caught in
winter through lioles in the ice. In Labradoer they ure described as excecdingly abundant in
gunimer, but nothing is kuown of their winter habits, DProfessor Baird found them scarce in
Southern Xew Jersey in summer, but jearned that they were very abundant in the bays in winter.
Small guantities are brought to Washington in winter from the mouth of the Chesapeake.

The spawning season oceurs early in spriug, in February and March on the Counecticut coast,
and is thought to be elosed by the first part of April. Younug fish of half an inch in length are
found in July in the deeper parts of the bays and sounds, and in Angust and Bepiember, having
attained the Iength of one and one-lhalf to five inches, occur in great abundance iu the coves and
along the sandy shores of the Southern New England coast, in very shallow water. Their growth
is probably rapid, though it would seem most likely that the five-inch specimens, just referred to,
were eighteen months rather than six months old. The largest that have been dizcovered were
fifteen inches long, and would weigh from one to one and a half pounds.

The flesh of the Flat Tish is solid, white, and of excellent flavor, and deserves amore general
popularity than it has vet attained. It is, and has been for the last century, largely consumed in
New York in winter. Sclioept’, writing in 1776, mentions it as ocearring in the market in spring;
later, writing in 181%, he states that small numbers were found in the stalls in January and
February, taken with spears while searching for eels. These were not very inviting, owing to
their mangled appearance and frozen state, but, with the disappearance of ice and the approach of
spring, their numbers increased, and in March the stalls were well filled with them, cheap and fresh
and good. They were only used as pan-fish. Gill wrote, in 1856: ¢This is the most comizon species
of flounder that is brought to the city markets in the winter and spring months; it is seldow sold
at a higher price than eight to ten cents per pound. TFlounders arc chiefly sold by the weight;
occasionally they are strung thirough the branchial apertures on twigs and pominally gold by the
buuch.”

The Smooth Flounder, or Christmas Flonnder, Pleuronectes glaber, is very similar i habits nud
appearance to the Flat Fish, and is still eloser to the Flounder of Europe, being a member of the
same genns. It may be distingamished from the former by its smooth skin, which has given to the
species, in some localities, the name “ Bel-back.” Its distribution is extremely limited, it having
been recorded as ouly found in Salem, Massachusetts, Portland and Belfast, Maine, or within the
limits of two degrees of latitude. Its range may in the future he extended faither to the yorth, but
it is certain that at present none occur south of Salem. In Casco Bay they are very abundant in
sumiter, and the Fish Commission secured great quantities of them in wuter three or four fathoms
deep in Bluelight Cove, They havo never elsewhere been observed, except in winter, about Christ-
mas time, when they come into the harbors to spawu. At Salem they are, on this account, called the
Christas Fish. Considerable guantities are canght every year by spearing them upon the sand.
At this place they are also called ¢ Fool Fish,” because, in their anxiety for food, they will bite ar
any kind of bait, even at a rag. The spawuing season is short, und they soon retire into deeper
water. At Portland, and in the vicinity, considerable numbers are taken in the winter fiskery in
company with the Flat Fish, and with thetm are sent to New York and neighboring markets. In
one instance a quantity was offered for sale in the murkets of Washington. The spawning season
on the cosst of Maine is slightly earlier than that of Massachusetts, beginning as early as the
middle of December, while in Penobscot Bay they are taken at the very begimiing of the month, fuli
of spawn. In Penobscot Buy they aie taken in traps, or * fliers,” as the fishermeu call them, shaped
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something like lobster-traps and baited. The youug Smooth Flounder may be taken in summer on
the beaches. The largest females observed weighed twenty-three ounces, the weight of the spawn
being seven ounces. Too little attention has hitherto been paid to this fish, but it seems more
than probable that in the fature it will greatly increase in favor.

59. THE FLAT FISHES AND S0LES OF THE PACIFIC COAST.
LBy Davip S. JORDAN.
THE STARRY FLOUNDER—PLEURORECTES STELLATUR Pallas.

This species is known, wherever foand, as the ¢ Flonnder,” all others being cousidered as Bas-
tard or False Flonnders. At San Francisco the name Flonnder is rarely nsed in a generic sense,
bot only as a special appellation of this species. It reaches a length of nearly three fret, aud a
weight of fifteen to twenty pounds, larger indivic aals being found northward than southwanl alony
the coant.  The average length in the matket is abont fifteen inches, and the weight two or three
pounds. 1ts rate of growth is probably rapid, but we bave no certain data in regard to it.

1t ranges from Ban Luis Obispe to Kamntehatka, and from San Francisco northward it is by
far the most abundant species. 1t probably constitutes half, by weight, of the totul annual eatel
of Flounders on the Pacific coast. It eaters the moaths of rivers, and covnsiderable nuinbers are
taken in the salmon-nets oo the Lower Columbia. It is found in water of mnderate depth, and is
taleen i seines and gill-nets, and sometimes with the hook.

Its fond is crustacea, mollusea, and such tishes as it can swallow, its moath being compura-
tively amall, It spawps in sammer. Nothing special is known of its breeding habits. It bas no
especial enemy that we know of, with the exceiﬁ-ion of a tetradecapod, known as “fish-louse,”
which is very frequently found attached to the fing, gill-mcinbranes, and gills of this and other
sﬁecies of flounders.

As a food-lish this species is hell in rather high esteem. The flesh is firm, and although
coarser than in the so-called Soles, is of fuir flavor in the yoang. The very large individuals
{egight to twenty ponnds) are sold at a lower price, and are considered poor eating, A considerable
portion of those in the San Francisco market come from Humboldt Bay.

This, aceording to Dr. Bean, is one of the most widely distributed littoral fish known to exist,
ranging in North America to the mouth of the Colville and Anderson Rivers on the arctie coast,
It enters extensively into the respnrees of Alaska, being the largest and most abundant of its kind
in that region.

A related species, P glacialis, is especially abundant in Northern Alaska, occarring plentifully
ag far south as Saint Michael’s, Although small, its great abundance and fine flavor make it
important as an article of food. Traveling parties of Egkimos generally have a supply of this fish
in their bidarras. They are nsnally eaten raw,

THE ROUGH LIMANDA—I1MANDA ASPERA (Pallus) Bean,

This species, according to Dr. Bean, ix smaller than its Atlantic relative, Limanda ferruginea,
which it closely resembles, and its range is rather limited. It is found about Unalashks and has
been taken at Bitka, Wrangel, and other localities in the Gulf of Alaska., Itgflavor is ﬁne, and it
is used extensively for food by Eskimos and Iudians,
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THE D1AMOND FLOUNDER ~—HYPSOPSETTA GUTTULATA (Girard) (ill,

Tn the neighborhood of San Francisco this species is known as the <Turbot,” many of thoe
dealers stoutly averring that it is identieal witl the English fishk of that name. Svuth of Puing
Concepeiou the name Diamonrd Flouuder is in use. This refers to the rhombic form of the tish,
and the name seems an appropriate one. It reaclies a length of ¢ighteen inches and a weight of
four pounds, but as usaally seen in the market its length is aboit one foot.

The geographbic range of this species seems to be from Cape Mendoeino to Magdalean Bay,
It seems to be more plentiful in the bays of Tomales and San Diego than elsewlers, apparently
preferring shallow water and sandy bottems. It is one of the wmore abundant speeles, forming
perhaps two per cent. of the cateh of Flounders in the veighborhood of Sawn Fruneiseo,

Tta fvod consists mainly of crnstacen and small mollusks, Nethivg special is known of iés
breeding habits. TIts enemies are thosze of all Flounders, and ne diseases have been notiex],  As
a food-fish it ranks Lhigh. It is one of the most firm-Heshed of the Tlounders,

THE $SOLEN" OF CALIFORNI.
LEPIDOPSETTA RILINEATA (Ayres) Gill,

This specier has no other distinetive name than “8ole.” It reaches a length of twenty inches
and o weight of five or six ponnds, [Its average weight in the market is abouot three pounds. 1t
ranges from Mounterey to Alaska, and its relative abundance steadily increases as we 2o hortli-
ward from Moaterey to Vancouver's Istand. In Paget Sound it makes about thirty per cent. of
the flounder eatch; about Ban Francisco Larely two per cent. It lives in rocky places in deep
water, and most of those taken about San Franciseo come from the neigh borhood of the Farullones,
It takes the hook more readily than any of the other smallononthed Flonnders, and considerable
humbers are taken by the Chinese on their set-lines, especially at Monterey, They feed clictly on
crustaceans and small fishes,

Nothing special is kpown of its breeding babits, and nothing distiuctive of enemijes or
diseases. 1t ig perhaps more sabject to the parasitism of the fish-louse than any of the other
species.

Dr. Bean found this fish abundant in Alaska, aud one of the most important of the flat fishes
in that ferritory. It is there regarded as an excellent food-fisk, The natives spear it as it lies
entirely concealed in the loose sand along shore, where it comes at eventide to feed on swall
crustaceans.

PAROPHRYS ImCHEYRUR Jordan and Gilbert.

Four specimens only of this speeies have heen seen. These were taken with a seine at Seattle,
It resembles the preceding in appearance, and probably in babits. Those seen were nbouk eighteen
inches long, and weighed about three pounds.

“This is a coarse, rough fish in its general appearance, greatly resembling the Flounder, Pleu-
ronectes ateliatus, but differing from it in the ctenoid seales, mid in the presence of wn aceessory
lateral line, ¢characters in which it agrees with the next species, M has hitherto been found only
in Puget Sound, and reaches a length of about eighteen inches,”—Lockington.

PARCOPHRYS VETULUS Girard.

This species is always called Sole by the fishermen. 1t is one of the smallest species, reach-
ing 5 length of about fourteen inches and a weight of ubout two ponnds. Those usually seeu in
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market average less than half a pomwnl. It ix found from Santa Barbara to Alaska, and from San
Fraucisco northward is extremely abundant, Iu number of individuals taken, this species is
exceeded only by Plewrorectes stellafis.  In number of ponuds it probably rauks helow Hippoglos-
goides Jordani. Tt forins abLout one-fifth the whole floander catelr of the coast. It lives near the
shore, aud is taken in gill-nets and sejoes. 1t feeds on erustacea and the fike, Asx a food fish it
meots with a ready sale, but its Hesh is rather poor and tasteless. It spawns in spring. Nothing
further is ko wi of its breeding hiabits, and nothing of its encmies or Qiseases. [t I8 often found
in the stomachs of larger predaceons fishes.

Its flest is softer than that of other Flonnders, and it does not make an attractive appearancs
in the market. It aiways readily sells, however, and the quality of the tlesh is probably better
than that of some of the other kinds.

PAROPHRYS ISOLEYIE {Lockington) Jordan and Gilbert,

This species, too, is a Sole to the fishermen. It reaches a length of about fifteen inches and a
weizht of aboat two and a balf pounds, Its usual length is about ten inches, with a weight of
half a pound. It ranges from Monterey te Puget Sound, inhabiting rather deep water and
becoming larger in size aud more plentiful northward. About S8an Francisco it is mainly taken
by the paranzelle fishermen, who obtain it in great numbers, bat it forms less than one per cent. of
the lounder cateh of the coast. 1is food is mmainly erustacea and mollusks. It spawns in spring,
at which season the largest catches of it are made.

Liarge specimons of this species are sold with the best Soles (Puettichthys), which they greaily
resemble. Swmall ones rank with Giyptocephalus pacificus and the like, and often cannot be seld.

CITRARICH1HYS 80EDIDUS (Girard) Gthr.

This species I often known as the “Plaice” in Puget Sound, About San Francisco it
becomes, like the others, a ¢“Sole.” It is one of the smallest species, reaching a length of fifteen
ineher, and a weight of two pounds. Its average weight in market is lttle more than half o
ponud. It ranges from San Diego to Pnget Sound, being rare south of Peint Concepeion, and most
abundunt abont Monterey. It lives in eomparatively deep water, and 1is considered distinetively
n deep-water species by the fishermen in Paget Sound. It takes the hook very readily, and greab
Ihumbers are taken on set-Iines by the Chinege, to dry for market. It probably makes abont eight
per cent, of the entire flonnder cateh of the eoast. It feeds on small fishes, the anchovy being
one of its special ariieles of food,

PSEBETTICRTHYS MELANGSTIQTUS (irard.

This species is everywlere g Bole, and at Sau Francisco it is considered to have a better
claim to that title than any other species. 1t reaches a length of about twenty inches, and a
weight of four or five pounds. Its average length is about fifteen inches. It ranges from Mon-
terey to Wrangel, Alaska. It lives at no great depths, and is about equally abundant the entire
length of the coast. Although never found jn large numbers, it is always present in the markets,
and torms somne five per cent. of the entire flounder cateh of the coast, It feeds upon fishes and
crastacen.

Nothing special is known of its breediug habits, enemies, or digeases, As g food-fish it is
counsidered the best of the family by those who distinguish it from related species.
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HirrocLossoipus Jornant Lockington.

2]

This species is lknown universally as the “Sole.” T bhave also heard the Ttalian wrame “ Seglia™
applied to it more often than to related species. It reaches a length of eightecy inchos, and g
weight of six or eight poands, the average heing abont three, It ravges from Monterey to Puget
Sound, being comnparatively scarce north of Cape Mendoeino, but in Monterey Bay the comuponest
species, and forming probably fifteen per cent. of the Flounders in the market of San Franciseo.
Great numbers are taken by Chinammen on sef-lines baited with anchovies, Tt lives in water of no
great depth. It feeds upon anchovies, shriinps, and all sorts of small fisbes and crustacea. Tt
spawus in early smmmer. Nothing especial is known of its breeding hubits. Its enemies and
diseases are similar to those of other Flounders.

It is oue of the best of the Flounders as a food-fish. €reat numbers are dried vearly by the
Chinese, who suspend them by strings on a frame placed on the roofs of the houses, as they are
too fleshy to dry well on tables. Here they rustle in the wind, and, striking together, produee u
sound like the wind among the Jeaves.

# It appears strange,” remarks Lockingtoun, ‘“that this common species shounld have escaped
the notice of naturalists until last year. In the markets of San Franeisco it abounds throughoat
every month of the year, and in Monterey Bay it is the most abundant of its tribe. Professor
Jordan informs me that about five hundred pounds’ weight of this fish are taken daily at Mouterey
uloue by the Chinese, besides large quantities taken by the Italians. An exawination of the stock
in trade of the Chiuese located near Monterey, proved that over nineteen-tweutieths of the fish
that dey on hurdles and flap in the wind around tlhe hovels consisted of this fish; a fow shavks,
with Psettichthys melanostictus and Citharichthys sordidus, constituting the remainder.”?

It occasionally reaches sixteen inches or more in length and a weight of five ponmds, and is
cousidered one of the best of ita tribe, but is inferior to {he Black.-dotied Flounder, the Turbot, and
one or two others. It becomes rare northward, yet occurs in Puget Sound; south of Mounterey it
is not on 1ecord. '

HIPPOGLOSSOIDES EXILIS Jordan and Gilbert.

This speeies is one of the smallest, reacking a lehgth of about nine jnchkes, and a weight of less
than a ponnd. Tt inhabits deep waters on satdy bottoms from San Francisco to Puget Sound.
It is taken in the sweep-nets of the paranzelle in spring off Point Reyes in enormons nnmbers,
kepefimes nearly 4 ton at a time. In Puget Sound it is less common, although frequently taken
in seines. It has not been noticed by naturalists until the present year, and has probably heen
rarely taken until the introdnction of the paranzelle. It feeds on small fishes, erustaceaus, ete.
1t spawns in apring, perhaps coming from still deeper water, as in the winter none were noticed in
the markets. Its enemies and diseases are unknown. Most of those taken by the paranzelle are
thrown overboard. The flesh is soft, and the fish does not sell for enough to pay for bringing it in.

This species is readily distingnished from the preceding by its much more siender form, and
by the large size of the scales, which are very delicately ciliate on their hinder edge. The eyes
are very large, their longitudinal diameter contained about three and one-third times in the length
of the head. The greatest depth is coutained about three and a half times in the total length,

Iu July it was tolerably common in the markets of San Francisco, and its previons rarity is
probably occasioned by the fact that it is only taken in tolerably deep water, and is too small to be
considered of much value.

' Report, Commissivner of Fisheries Btate of California, 1830, 1. 25,
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The specimens 1 have seen were [rom cight to ten inches in length, and three.quarters of a
pound in weight., It cecurs in Puget Sound, but is not very common,

HIPPOGLOSROIDES ELASSODON Jordan and Gilbert.

This species reaches a lengtl of about fifteen inches, and a weight of two or three pounds at
least. 1t has beeu found in Puget Sownd, in rather deep water about the wharves of Seatile,
Washington Territory, and New Tacomw. 1t takes the hook very readily, and aflfords the boys
considerable amusement.  Its value as food is probally similar to that of H. Jordani.

Dr. Bean states that he has specimens from Kodink, Unalashka, and the Shwmagin Islinds,
Alaska. It is a food-fish of some importance in these logalities,

XAysTREURYS LIOLEPIS Jordan and Gilbert.

This species reaches a length of fourteen inches and a weight of two pounds; ranges from
Point Coneepeion southward. 1t lives in water of moderate depth, usually abont the kelp, Ti
takes the hook readily, spawns in spriing, aud feeds on crustacea and small fish, It is too svarce
to ave any special economic value,

ATIERESTHEES STOMIAE Jordan and Gilbert.

This species, 50 far us known, does not exceed eighteen inches in length and one and & half
pounds in weight. It is perhaps the slenderest Flounder known. It hus only been 8een among
fishes taken in the sweep-nets of the paranzelle off Point Reyes, amd enty about a dozen specimens
are known, Lt probably inhabits cousiderable depths, and will doubtiess be found to belong to the
Alaskan fauna. '

Tilx SLIPPERY SOLE—GLYPIOCEPHALUS PACIFLCUS Lockington,

Like various other apecies, this fish is known as the Sole, wherever found. It reaches a length
of fifteen inches and a weight of two pounds. As usually seen in the market, it is about eight
inches in length and weighs aboat half a pound. It inhabits deep or cold waters, and ranges from
Monterey to Vancouver's Island. In California it is only taken in deep water, and is therefore
rarely brought in except by the paranzelle, who obtain it sometimes in enormons numbers. In
Puget Sound it comes nearer shore, and is often taken in the seines. It has been brought into
the San Franciseo market only since the establishment of the paranzelle ﬁshing a few years ago.
Since then, it has rapidly increased in abundance in the market, and now makes about five per
vent. of the Flounders sold in S8an Francisco, Many pounds of small ones are daily thrown away
in the spring and sammer. Tt feeds on erustacea and the like.

1t spawns in May and June, and probably then comes into shallow water, as the catch is then
greater than in winter. The large ones are conrmidered among the best of the Flounders. The
small ones are little valued. The whole body is excessively slimy when out of water, more so than
in auy other Flonnder.

THE LONG-FINNED SOLE—GLYPTOOEPHALUS ZACHIRUS Lockington.

This species i8 likewise known as a Sole, but occasionslly distinguished as long-finned. It
reaches a length of eighteen inches and 2 weight of about two pounds. The average length is more
than a foot. Tt has been thus far noticed only iz deep water about San Franeisco wnd Monterey.
It is one of the least abundant of the Flouunders, rarely more than a dozen coming into the San
Franciseo market in a week, aud often for long periode none at all. Unt:l the intreduction of the
paranzelle; it was anknown at SBan Franecisco.
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In respect to food, breading kabits, and localities, it agrees entively with . peeificus so far as
we know.  Ifsskin is vot slimy, and its flesh is very firm and white, and said to De of very superior
Havor, stmiiar to that of the Europeuu Sole.

« UUp to the present time,” says Liockington, #this species is ouly known from the markets of
Sun Franciseo, {o which it is bronght froin deep water near Point Reyes, some thirty miles north
of the city. It is comparatively rare; scldom more than three or fonr are offered for sale on any
one day, sl it is not brought in at all in the winter. [t attaing a length of cighteen inches, and
a weighi of abont two pounds, aud is heldl in bigh esteem. Ditherto it is only Koown o oseur
Monterey Bay and in the vicinity of San Fraceiseo.  As its mouth is too small for the hook, and
its habitat too deep for the gill-nets, it is taken chicly in sweep-nets” -

The three following spocies are vary shinilar in size, appearanee, habits, and vaiue, and the same
remarks, oxeept in regard to distribution, wilt apply te them all:

PLETRONICHITIVY VERTIOALLE Jordan and Gilbert.
PLEUVRONICHTHYR QUADRTTUBERCULATUS {Pallas) Lockington.
PLEURONICHTIIVS COiN0sUs (iirard.

These three species have no distinetive popular names, the fishermen confounding them with
various other apecies under the name of Tarbot and Sele.

Ad usnally seen in the markets, these speecies average about ten inches in length, . verficalis
being usnally tle smallest of the three, and P. quadrituberewlaéus the largest; all, however, reach
sometimes a length of fifteen inches and a weight of two or three ponnds.

B, quadrituberculatus and P. verticalis have been thus far noticed only in Monterey Day aud
about Point Reyes and the Farallones. P. eenosus is found fromn San Diego to the Aleutian Isfands,
and is especially abundant in rocky coves abont Puget Sound. AN three of them are now
wmigratory and live in considerable dapths of water, being rarely taken near shore except in the
spawning time. )

Comnpared with other Flognders, none of these are ever abundaut, Fifteen individuals of the
three species together would be a large proportion in one haul of the gill-net in Monterey Bay.
in the season of their spawning. At other times they rarely come near enough to shore to enter
a prili-net, .

Unlike the other Flounders, these three species feed chiefly or entirely on plants; the stomach
and intestines ure always full of alga, and, although they occasionally take the hook. animal fool
makes a small portion of their diet.

These species spawn in the spring, chiefly in May and June. Nothing is kuown of their
breeding habits, further than that they are taken in the gillmets and in the sweep-pets of the
Paranzelle in greater numbers at that season than earlier in the year, and they prolbably spawn in
sandy places, and otherwise live amoug the rocks,

XNo special epemies are krown, other than predatory fish, and no diseases have been observed.
As food-fish, they are not distingnished from related species.

§0. THE HALIBUT—HIPPOGLOSSUS VULGARIS.

The Halibut, Hippoglossus vulgaris, is widely distributed through the North Atlantie and
North Pacific, both near the shores, in shallow water, and upon the off-shore bauks and the edges
of the continental slope down to a depth of two hundred to two humdred and fifty fathoms or more.
In the Western Atlantic the species has not Leen observed south of the fortieth parallel, stragglers
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huving occasionally been taken off Sandy Hoek, Block Island, and Montauk Point, while it ranges
nortly at least to Comberland Gulf, lutitude ¢4°, avd to Huolsteinborg Bank in Davis Straif, and
as Jfar as Disko and Omenak Fiord, latitude 719, on the coast of Greenland, five or six degrees
within the Arctic Gircle. Along the entire west coast of Greenland they exist, abandant about
Jeeland and north te Spitzbergen, in latitude 80°, No obe knows to what extent they are
distributed along the Kuropean and Asiatic shores of the Arectie Ocean, but they bave Deen
observed on both sides of the North Cape, in East and West Denmark, and trom the North Cape,
latitude 710, south along the entire western line of the Scandinavian Peninsula, in the Skager
Rack and Cattegat, but not, however, so far as I c¢an learn, in the Baltic. Halilut are occeasion-
ally seen in the southern part of the Neorth Sea and in the English Channel: south of latitude 50°
their range in {he Bastern Atluntic appears to cease. There is Fet some question whether it is
found in Soutliern Ireland, but some of the largest individnalg recorded from Great Britain were
takeu in the Irish Sea, off the Tsie of Man.

On the Pacific coast the Halibut, which has been shown by Dr. Bean to be identical with that
of the Atlautie, ranges from the Faralione Islands northward to Bering Straits, becoming more
abundant northward., “Its center of abundance,” says Bean, “is in the Gulf of Alaska, par-
ticalarly about Kediak, the Alexander Archipelago, and the Shumagins. Large halibut ave
numerons about the Seal Islands, but the small ones have been killed by the seals. I have
heard from good authority of their capture us far north as Saint Lawrence Bay, near East Cape,
in Biberia. If has several times been reported from off the heads of Marcus Bay, Siberia.” Tt
is oceasionally taken off San Franecisco and about Humboldt Bay, In the Straits of Fuea and in
the deeper channels about Puget Sound it is taken in considerable numbers.

A large balibut bank exists in the menth of the Btraits of Fnea, about nipe miles from Cape
Flattery in a northwesterly divection, and their capture is an important industry to the Coast
Indjans.

The Halibut is emphatically a cold-water species. That it ranges nine or ten degrees farther
south on the American than on the Enropean coast, is quite iv accordance with the general law of
thie distribution of fishi-life in the Atlantic; indeed, it is only in winter that Halibnt are kpown to
approach the shore to the south of Cape Cod, and it is safe to say that the temperature of the
water in which they ave at present most frequently taken is never, or rarely, higher than 459, and
seldom higher than 33°, and often in the neighborhood of 320, Its geographic range correspouds
closely to that of the codfish, with which it is almost invariably associated, though the cod is less
dependent upon the presence of very cold water, and in the Western Atlantic is found four or five
degrees—in the Eastern Atlantie at Jeast two—nearer the Eguator, while the range of the two
species to the north is probably, though not certainly, known to be Jimited relatively in about the
same degree. In the same manner the Halibut appears to extend its wanderings further onf to
sea, and in deeper and colder water than the cod. Althongh observations on this poinft have
necessarily been imperfect, it seems to be a faet that, while cod are very rarely found upon the
edge of the coutinenial slope of North America, beyond the 250-fathom lipe, Halibut are present
there in abundance.

CoMMON NAMES.——The name of this species is quite uniform in the regions where it is knowi,
though, of course, subject to certain variations in the languages of the different countries, and
its ebaracteristic features are so unmistakable that it is rarely confounded with other specits
the ouly fish for which it is ever mistaken seeming to be the Tarbot of the European enast, with
which it sometimes interchanges names, In Scotland it is sajd that the Halibut is frequent!y
called the Turbot, and Yarrell has expressed the opinion that in instances where it had been
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claimed that Halibut had been taken in the south of Ireland the Turbot was the species actnally
referred to.

“ Halibut™” and “ITolibut” are words which are as old as the English language. In Germany
it is called *“Heilbutt” or “llejligebutt”; in Sweden, ¢ Hillefisk™ or ¢ Hilllefinndra,” while in
Holland the name is < Heilbot,”

In gtudying these names it shoudd be borne in mind that “ but” or ¢ bott” is another word for
a flounder or flat fish, and that the English, Dutch, German, and Scandivavian prefixes to eéitlier
this word or the equivalent word Flounder are presumably of the same weaning, A Talse
derivation has been imagined for the nane, which is cxemplified in the German word “Heilige-
butt® just mentioned, and also in the Euglish orthography, which is sometimes enconntered
“Holybut.” Thiz is without fonndation, for thie Halibut has never been mentioued motre than any
other gpecies of fifat fish, and the derivation is as fanciful as the New Eungland one of “ Haul-a-
boat,” which our fishermen have ifrequently assured me was the proper nawwe, referring {o the size
anl strength of the fish. The true derivation of the word iz best understood by a study of {ts
Seandinavian names, fron: which it appears that the prefix has reference simply to the holes or
deep places at sea in which the fish is found, and that the nawe simply means “a deep-sea fish,”
or “a deep sea flounder.” The nane ¢ Flétan” whick a gpecies bears in Franee is pot 1listinctive,
the fish being almost unknown in that country.

DIsTRIBUTION IN 'HE NORTHWESTERN ATLANTIC. —The general distribution of the Halilnt
having bheen sketched in ounthue, it seems appropriate to discass more fully the range and abun-
dunce of the tish upon the coast of North America, where they are sought by Awerican fishing
vessels, and in this discossion some of the facts already briefly stated will necessarily be repeated
in part or atlength. Halibut are taken abundantly on Helsteinborg Bank, at the southoern entrasee
to Davis Btrait, latitude 672 north aud longitade 54° to DGO west, where several Gloncester
scliooners have in past years obtained lurge eargoes of salted fish. In Etzel's “Griuland,” the
materials for which were largely derived from Rink’s “Gronland geographisk og statistisk
Beskrevet,” published in 1857, the distribution of the species in this region is quite fully discussed.
It is there stated that Halibut are taken chiefly in the southern part of North Greenland, aul
especially ou the shouls among the islands in the district of Egedesminde, especially about Agto,
Riskol, and Ikerasak, in latitade 682, and somewhat Jess near Disko, in latittide 70°. They are
captored most abundantly in the spring and fall, when the Greenlanders take many in these
localities. They are even taken, at greater depths, as far north as Omenak, in latitude 71°. In a
iater work, however, Rink asserts that ¢ the Netarnak or larger Halibut i3 found on the banks, as
well as in different places outside the islands, up to 70° north latitude, in depths of from thirty to
fifty fathoms.”!

In the same Iater work Rink remarks that Halibut are plentiful in the full about Egedesminde,
Specially ubout Agto, the southernmost outpost of North Greenland.?

Regarding the oecurrence of Halibut in South Greenland, Etzel goes on to state that in July
and Angust they are taken on the outer coast and among the islands at depths of thirty to fifry

fathoms, while in winter they frequent deeper regions and are but seldom seen, chiefly on the cod-
I e - . e
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bankz off Holsteinborg and in the sounds farther south.' Iink narrates that #in the yvear of the
war,” when the Furepeans were oblized to snpply themseives with provisions from Greenland,
thiere were taken among the islands off Godthaal {64¢ 8/ north latitude) two thonsand Halibut, and
that in a single half day two boats took over one hundred. This was in 1809, They are rarely
taken in the district of Julinnsliaab, in Jatitnde 60° 43/ north.

Peoter C. Sutherland, writing of Riskol Bank, in 1838, stated that Halibut were then very
abaudant in that loeality, and that the cod-fishing vessels whicl visited Davis Strait every season
nse thew to bait their hooks, thongh the gupdy far exceeded the demand for this purpose.?

O the return of the Peuny Expedition, in 1851, Sutherland narrates that when crossing the
Aretic Cirele, in longitude 539, the gailors put over lines baited with pork and hooked a cod and a
Hulibug at the depth of forty fatboras.?

The most northern ocenrrence of the Halibut on the western side of Davis Btrait is that
recorded by Mr. Ludwig Komlien, naturalist of the Howgate expedition, who saw a large indi.
vidual taken by the Eskimos off the mouth of Davia Strait, near latitude 64° north,

fichardson, in the “ Fauna Boreali- Americana,” speaks of (he vceurrenee of the species on the
Greenland coast, but seems to have no authentic information of its having been observed even as
far north as Labrador on the opposite side,

There can De no reasonable doubt that Halibut are found along the entire eastern eoast of
Labrador, though there is no other published record of their occurrence nortl of Red Bay, in the
8traits of Belle Tsle, near Intitude 519 46/ north, whore they were observed by 3Mr. Horatio R,
Btorer, several having been taken during bhis stay at that place in the sumter of 18494

They are abondant in certain parés of the Guif of Saint Lawrenco, espeeially the island of
Auticosti, and are alao found along {he entire coasta of Newfonndland and the eastern shores of
Novu Seotia.

b Tune, 1373, the schooner “G. P. Whitman,” of Gloncester, caught a fare of Halibut in two
to twoelve fathoms of water near Green Point, Newfonndland. The erew said that they comld see
the fish lying on the bottom in shallow water.

Capt. George Olsen, schooner * Proctor Brothers,” arrived at Gloucester Augnst 2, 1880, with
22 006 ponnds’ weight of fresh Halibut, from Anticosti. He reported Halibut plenty then at the
western end of the island close inshore—-within half a mile; he saw the Halibut sporting near
and on the surtace; he found they wounld not bite, as on the banks, at Balibut baib, and sinee fresh
herring or eapelin could not. be obiained, could get only a partial trip of Halibut. They were good
fish, weighing gixty to eighty pounds®

According to M. H. Perley they are found in the Bay of thdy up to its very head, where
they are taken in summer in Cumberland Bay, near the light- house off Apple River, and also iu
West Bay. M states that they are also found on the south shore of the Bay of Fundy, and
abondautly from C ape 8plit to Brier Inland, as well us in the Annapohs Basin.®

L Erzae. ANTON vON: Graland geogmphwch wnd statistisch beschrishen, Aus dnischen Queilﬂchﬂfﬁeﬂ vol
Anton vou Etzel.  Stuttgart, J. (. Cotta’scher Verlag, 1860, Svo, pp. xiv, 635 (p. 254).

*RUTHERLAND, PETER C.: Fournal of a Voyage in Baffin's Bay and Barrow Straits iu the years 1850-1851, pri
formed by H, M, Bhips © Lady Pranklin® and “Sephin™ . . . in search of the missing crews of H. M. Bhips “ Frebus”
and “Terror,” . . . By Peter O. Sutherland, M. D, M. R. C. 8. K., S8nigeon to the Expedition. In two vohus

London: | . . 1852 (¥ol.i,p.28.)
SRCTHEREAND : £, eif., i3, 7. 341,

18710oRRE, HORATIO RoBINGON : Observations on the Fisheries of the Coasts of Xova Scotia and Lalmu]or with
Diescriptions of New Bpecies. < Proc. Doat, Boc. Nat. Hist., vi, 1837, pp. 247-270, pls, vii~viii {p. 267).

" Statement of A, Howard Clarck. .

¢Reports on the Ses and Rivor Fisheries of New Brunswick, 1352, pp. 158-16%, '
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Perley’s report was prepared in 1852, aud there is no evidence of a diminution in thut region
since the tirne he wrote.

Mr. J. Matthew Jones tells me that Halibut are occasionally taken at Five Islands in tho
Basin of Minas, but that this is of rare occarrence.

I am indebted to Captain Ashby for the following facts about the southern limits of the
distribntion of the Halibut:

He has never known them to be found south of Sandy Hook, where large ones are ocension-
ally taken in winter. In May, 1876, the seliooner “Cartwright,” fishing ten miles southeast of
Montauk Point, canght many Hulibat. In Febraary, 1876, some Xoank smacks caught a few Hal-
tbut about eight miles from laud, off the southeast point of Block Island. Within the last forty
years one or two Halibut have been taken off the outer shore of Fisher’s Island. He lLias never
known any to be taken in Long Island Sound. Halibut ure sometimes taken in three fathoms of
water amoug the breakers of Nantucket, in *blowy weather.” Forty vears ago they were abundant
about Gay Head and Noman’s Land. There has been no systematic fishing there iately, but
some Halibut have probably been taken.

The local papers chronicled the capture, on May 1, 1876, off Watch Hill, Rhode Island, of an
eighty-pound Halibat, the first taken in that vicinity for many years.

They are occasionally taken along the shores of Maine and Massachusetts, but so seldom that
a captare of this kind by one of the inshore fishermen is always mentioned in the local papers.

ABUNDANCE.—Half a century ago Halibut were extremely abundant in Massachusetts Bay.
Elsewhere in this essay are given several instances of their great plenty and voracity, as narrated
by some of the early fishermen of Cape Apn. Of late years, however, few are found except in
deep water on the off-shore banks,

The presence of so important a food-fish as the Halibut in America did not long escape the
observations of the early Bnglish explorers.  Capt. John Smith » i1t his ¢ History of Virginia,” wrote:
“There is a large sized fish called Hallibut, or Torbut: some are taken so Ligg that two men have
much a doe to hall them into the boate; but there is snel plenty, that the fisher men onely eate
the heads & finnes, and throw away the bodies: such in Paris would yeeld 5. or fi. crownes a
Ieece: ana this is no discommodity.”

B1ZE.—The Halibut is surpassed in size by only three of our eastern apecies—the sword fislt,
the tunny, and the tarpum. There is said, by experienced fishermen, to be # great difference in the
size of the two sexes, the females being much the larger; the male is said rarely to exceed fifiy
pounds in weight, and to be, ordinarily, in poor condition and less desivable for food. The averagoe
size of a foli-grown female is somewhere between one hundred and one hundred and fifty pounds,
though they are sometimes much heavier. Captain Colling, who has had many years’ cxperience
in the Gloncester halibut fishery, assures e that he has never seen one which wontd weigh over
two hundred and fifty pounds, and that one weighing over two hundred and fifty pounds is
considerod large. There are, however, well-authenticated instances of their attaining greater
dimensions. Captain Atwood, in communication with the Boston Society of Natural History, in
1864, stated that the largest he had ever taken weighed, when dressed, two huudred and thirte-
Seven pounds, and would probably have weighed three hundred pounds us taken from the waiva,
In July, 1879, however, the same reliuble observer saw at Provincetown two individuals taken
lear Bace Point, one of which weighed three hundred and ffty-nine pounds (three hriszed and
two' pounds when dressed), the other, four hundred and one pounds (three hundred and twenty-

¥Wo - pounds when dressed).
13 »
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There is a tradition in Boston that Mr. Anthony Holbrook, one of the early fish-dealers
of that eity, had iu his possession & Halibut, taken at New Ledge, sixty miles southeast of Port.
land, which weighed over gix hundred ponnds. This story, which is recorded by Storer in his
“Figberies of Massachusetts,” Qaptain Atwood believes to be uutrne. Halibut, weighing from
three to four hundred pounds, thongh unusnial in comparison with the ordinary size, are by uo
means tare, 1 have Lefore e a record of ten or twelve such, captured on the New Rngland evast
during the pasf ten years. Nilsgon, a Swedish lelithyologist, has wentioned the capture of & Hali-
but ob that coast which weighed seven hundred and twenty pounds.  There are stories of Halibut
ten feet in longth; o fish weighing three Tnmdred and fifty powmds is between geven and eight feet
Jong and nearly tonr feet in width, The largest individoals are not considered nearly so good for
table nse ax those of less than one bundred pounds weight., A fat feinale of cighty pounds is,
by good jmdges, considered to he in the bighest state of perfection, Males ave not, however, ro
highty esteemed. Small Halibut, known as *“Chicken Hulibat,” ranging from ten 1o twenty
pounda, are mueh songht after by epicures, and hring @ high price in the New York and Boston
markets, They are comparatively rare, lowever, and a Halibut weighing ten ponunds or Iess is
rarely seen; the smallest recorded on our coast was about five inches i lengtl: and was taken by
FProfessor YVerrill in a dredge-net in the Strait of OCanso.

The Halibut of the Pacitic are apparently similar in dimensious to those of New England.
Mr, Awderson, inspector of fisheries for British Colunbia, states that they there attain a weight of
200 pounds.

The wholesale dealers of (Gloucester, in buying fresh Haltbui from the fishermen, recognize
two grades; one, which they call ¢ {Grey Halibut,” they consider to be of inferior value, and pay
a lower price for, The Grey Halibut are distingutshed by dark clondings or biotches upon the
uneder side, which in the most remarkable fishes are pure white. Almost all the largest Halibut
are ¢lassed aanong the Greys. Fishermen claim that there is no actual difference Letween the gray
and the white fish, and it is a fair guestion whether they are not right.

MicRATIONSE.—It is nseless to attempt to deseribe here the migrations of the Halibut from
place to place; slthough much information has been received upon this subject, the problem re-
quires long and carefn] study.

The history of the halibut fishery has been a peculiar one. At the beginning of the preseut
century these fish were exceedingly abundant in Massaehbusetts Bay. From 183G to 1850, and
even later, they were extremely abundant on (George’s Banks; since 1850 they have partially
disappearsd from this regiou, and the figshermen have since been following them to other bauks,
asud since 1874 ount into deeper and deeper water, and the filsheries are now carried on almost
exclugively in the gullies between the off-shore banks and on the outer edges of the banks in water
one hundred to three handred and fifty fathoms in depth.

Captain Benjamin Ashby, of Noank, Connecticut, who is familiar with the fisheries south of
Cape Cod, informs me that they frequent the despest water in the spring and fall, and that they
come up in the shoal water, in sixty or seventy fathoms, in May and June, while in July they begin
to go out again into deep water, and by the latter part of the month are on the way into the gully
on northeast part of George’s Bank. '

Captain Collips briefly expresses hig visws ag follows: <« Halibot are found in the deep water—
s3y from one bundred te two hundred and fifty fathoms in depth—oun the edge of all the banks from
George’s to the Grand Bank the year round. Sometimes, however, they are found more numerous in
comparatively shallow water in the winter and early spring. This was the case in the winters and
springs of 1875~"76 and 187677, as well as in the year preceding. But in 1878 there was no great
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eatch of Halibut in less thun one hundred fathoms on any of the banks. The great schvols that
were found in the western part of the Grand Bauk in February and March, 1876 and 1877, appear to
be migrating.  The fish that were found to the south of latitnde 440 nortl were mostly small-sized
white Halibut. They went off the bank juto deep water, and nobody knew what became of them.
Those thut were caught fo the north of this parallel were mostly large gray fish, and were traced as
far as Baint Peter’s Bank. These are possibly the samne fish—they are certainly the same kind of
fish-—that struek in on the western coast of Newfoundland in the summer months in pursuit of
capelin”

Capt. George A. Johuson states that the large Halibut frequent the outer and deeper pact
of the banks, while the littie “bull fish” lic inside, on shallower ground, and are caughton the inner
end of the trawl lines, but that sometimes the large Halibut come np on the shallow grounds.

On the coast of Newfoundland, Anticosti, and Labrador, Halibut frequently ran inshore in
summer after capelin, When inshballow water near the shore they are usnally wild and very active.
The fishermen within eight years have extended their fishing maceh farther oat to sea ; previous to
that time the greater part of the Halibut were taken ou the top of the Grand Bauk in thirty to
fifty fathoms of water, but after the beginning of April the fish went eisewhere, and the fishermen
lost sight of them., They soon learned, however, to follow them down the slopes of the banks, but
. before 1876 had rarely fished in water deeper than seventy to ninety fathoms. Sinee that time, as
has already been stated, fishing has been carried into twice or three times that depth., All that can
at present be said in explanation of their movements is that they oceur in great schools, and, soon
consuming the available food in any one locality, are obliged to shift their position to some other
place where they can find fresh pastures, It does not seem possible that their migrations can be
caused by conditions of temperature or are in conuection with their Dreeding habits. During the
breeding season the schools sometimes remain for months in one locakity, and these places are
generally of limited extent. While spawning bat little if any food is found in their stomachs.

Foon.—They are large-mouthed, sharp-toothed, voracions, although adapted for Jife upon the
bottom, and doubtless feed largely upon erabs and mollusks; they are partienlarly fond of fish of
all kinds ; these they waylay, lying upon the botton, invisible by reason of their flat bodies, colored
to correspond with the general color of the sand or mad upon which thiey rest. When in pursuit
of their prey they are a.ctive, and often come quite to the surface, especially when in the snmmer
they follow the capelin to the shoal water near the land., They feed upon skates, cod, haddoek,
menhadeu, mackerel, herring, lobsters, flounders, sculpius, grenadiers, tirbot, Norway haddock,
bank ¢lams, and anything else that is eatable and can be found in the same waters. Captain Ashby
tells me that common flounders and flat tish are among their most [avorite foud; they follow themn
p on the shoals of George's and Nuntucket; they le in wait for them on {he sand-rips and cateh
them ag they swim over. He has seen a_half bushel of flat fish in the stomach of one; they stow
them away very tightly. Hehasoften seen Halibat chasing flat fish over the surface of the water.
About Cape Sable their favorite food seems to be haddock and eusk. He has seen eight or ten poureds
of haddock and cod taken out of one of them. When they are on the shoals they are sometimes
tilled with flat-fish, haddoek, ensk, senlpin, and herring, but when iu deep water he has found very
little food in them. They eat crabs and other crustaceans, but shells are rarely found in their
stemachs, except those of clams and mussels.

Captain Hurlbert tells me that when the vessels are dressin g codtish on the Grand Banks, and
the back-bones and head are thrown overboard, these are frequently found in the sfowachs of
Halibut taken in the same locality.
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Mr. William H. Wonson, of Gloucester, has seen live lolisters six inclies long taken from the
stomaech of a Halibut. Captain Margh states that they feed on whiting, wackerel, and herring,
He remarks: ¢ Halibnt will drive off any kiud of fish snd take charge of the ground.?

At the meeting of the Boston Society of Nutaral History, in 1852, Dr, W. O, Ayres stated that
hie had seen a block of wood, a cubic foot iu dimensions, taken from the stomuch of a Halibut, where
it had apparently Tain fora Jong time. Capt. George A. Johnsou found an aceordion key in one of
them. Olafson, in 1831, studying them on the goast of Greenland, found not. only pieces of iron and
wood i them, but in the stomaeh of one individual a large piece of flee jce. Captain Collins
bas observed that they often kilt theic prey by blows of the tail, a fact which i guite novel aud
tnteresting.  He deseribed to me an instance which oceurred on a voyage home from Sable Island
in 1877 “The man at the wheel sung out thut he saw a Halibet fapping its tail about a guarter
of @ mile off our starboard quarter. ¥ looked through the spy-glass, and bis statement was Soon
verified by the seeond appearanee of the fail. We hove out a dory, and two men went in her,
taking with them a pair of gaff-hooks. They soon returned bringing not only the Halibut, which
wus 4 fine ove, of abont seventy pounds’ weight, but a small codfish which it had been trying to
kill by striking it with its tail. The codfish was quite exhansted by the repeated blows, and did
not attempt to escape after his enemy had been eaptured. The Halibut was so completely eugaged
in the pursuait of the codfish that it paid ne attention te the dory, and was easily captored.”

The Halibmt, in its tury, is the prey of seals, of the white whale, and of the various large
sharks, especially the ground shark, or sleeping shark, in the stomachs of which they have some-
times Leen found; their sides, 1 am told by Captain Collins, are often deeply scarred, probably by
the teeth of the sharks, or in their early lives by months of larger individuais of their own kind.

SpawnNiNG.—There is diversity of opinion regarding their spawning. Some fishermen say that
they spawn al Christmas time, in the month of Jannary, when they are on the shoals. Others
declare that it is in summer, at the end of June. Capt. George A. Johngon, of the schooner
“ Augusta H. Johnson,” of Gloucester, assures me thut Halibut “spawp, just like the human race,
at any time of the year.” In April, 1878, he was fishing on Quereau Bank, and found large and
small Halibut, the large ones full of spawn. In May he was on the Le Have Bauk, where he found
only small male fish fall of milt; in June he was on Le Have again, fishing in shallow water,
where lie fonnd plenty of “small bull fish, with their pockets full of milt”; in July he was agaiu
on Quereau Bank, where he found a scheol of swall and big male and female figh, all, apparently,
spawning, or ready to spawn, “ with milt and pees soft”; in Augnst be was on the onter part of
Sable Island, where he found females full of apawn.

Captain Ashby, speaking of the Halibut on George’s Banks, states that roe is always found in
them in May and Jupe. The roes of a large Halibut eaught by him in 1848 on the southwest part
of George’s, and which weighed 356 pounds, after it bad been dressed and its Lead removed,
weighed 44 pounds. He states that the Halibut in this region Lave spawn in them as long as
Connecticut vessels coutinue to catch them, or until Beptember. He has secn eggs in Halibut
of twenty pounds’ weight, and thinks that they begin to breed at that size. The spawn of the
Halibut is & favorite food of the Bshermeon of Southern New England, though never eaten Ly those
of Gape Ann.

Captain Hurlbert, of Gloucester, tells me that on the Grand Banks of Newfoundland the
halibut school used to come up in shoal water, in forty or fifty fathoms, in summer, and that the
spawD was ripest about a fortnight later. In August, 1878, he fonnd many with the spawn aiready
ran out. At that time geveral GHloucester fisiermen reported that the Halibut on Le Have and
Querean Banks were full of spawn. Captain Collins told me that in July and Angust, and up
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to the first of September, they are found here with the ovaries very lurpe, and are often geen with
the ova and milt exuding. The ovuries of @ large fish are too lieavy to be Lifted Ly a man, without
congideralile exertion, being often two feet or wore in length, Al this vme very little food is
found in their stomachs. In Septentber, 1878, the Tish Commission obtained from Captain Collins
the roes of a fish weighing from 180 to 200 ponnds, taken by the schooper ¢ Marion” on the 15th
of the month on Querean Bank. This fish was taken at the depth of 200 fathoms, and the temper-
ature of the water was roughly recorded at 3G6° F. These ovaries were put into o basket with
ice and bronght to the laboratory of the IMish Commission, where they were found to weigh seven.
teen ponnds, two ounces. Part of the eggs were nearly ripe, and scparated readily, while others
were immature and closely adhereut to each other. A portion of the roe, representing a fair aver-
age of the size of the eggr, was weighed, and was found to contain 2,187 eggs; the weight of this
portion was two drams. The total number of cggs was from this estimated to he 2,182,773, It
is not yet known whether the eggs float or rest upon the bottown, nor is it known how loug is the
period of inenbation, nor what is the rate of growth ol the fish.  As has already been mentioned,
young fish are very nonosual; the smallest ever seen by Captain Aslibyy in Sonther: Dew ¥nglaud
was taken on Nantucket Shoals, and weighad two and a hali pounds after it had been eviseerated,

ABNORMAL INDIVIDUALS —Left-handed Halibut are seometimes taken. TPerhaps oue ont of
five thousand is thus abnormal in its form, having the eyes upon the leff rather than upon the
rightt hand side of the head.

Halibut with dark spots or patehes on the uuder side of the same davk eolor us the back are
occasionally taken. These are called by the fishermen ¢ Circus Halibut.” They are generally of
medinm size, and thick, well-fed fish.

61. THE SAND DAB, OR BROUGH DAB.

The S8and Dab, or Rough Dab, Hippoglossvides platessoides, also sometimes known as the Rusty
Flounder, is taken in winter by the line fishermen of New England, and small quantities are donbt-
less brought to market and sold with other flat fishes without discrimination as to species, Tt
often attains the length of twenty to twenty-fowr inches, and the weight of two to five pounds,
and is, in all respects, a desirable food-fish, being highly esteemed on the other side of fhe Atlantie.
In summer, individuals of this species are to he found only in very deep water, thirty fathoms or
more, on the New England coast, and, though never very abidant in auy':me loeality, might be
taken in considerable quantities, in company with the Pole l?l(ltl-ll{li‘l’, by the nse of o trawlunef, or
even by specially devised trawk lines.

The Rough Dab has not been observed sonth of Wood’s Ioll, Massachusetts, hnt ranges north
to Greenland, is abundant on the English const, and is a well known food-fish of Scdinavia. Its
hreeding hrabits in our waters have not been ohgerved, but in Southern Swoeden the spawning time
i8 in April and May. Itisalarge-moutbed speeies, feeding upon fish as well as upon iarge inverte-
bra-tes, sueh as crinstaceans and annelids, and wention hag becn made of it more on aveount of ity
Dossible value in the future than for its present importance,

62. THE GBREENLAND TURBOT.

The Greenland Turbot, Platysomatichthys hippoglossoides, though never occurring in our insbore
waters, is found on the oftaliore banks, as far south as George’s Bank, and a certain quantity of
them is wenally brought to New York overy winter, It is cmphatically i arciic species, being
abundant on. the coagt of Greenland, often found at Holsteinborg awml beyond, and along this
entire coast very eagerly sought Ly the natives. The Eekimo name ix ¢ Walleraglik,” and the
“’f‘h- m also known as Little Halibut” In Giinther's great work ou “The Fishes of tho Dritish



198 NATURAL HAISTORY OF AQUATIC ANIMALS.

Museum,” he has eonfused this species with the trae Halibat, making it appear iLat only the former
is to be found on the coast of North America. In Northern Greentand the Tarbot is found ouly it
very great depths, and is fished for, in water of three hundred and fifty to three hundred and ei ghty
tathons, through holes in the ice, over certain banks in Omenak Fiord aml at the mounth of {he -
Jacob's-Haven ice-fiord, which is also packed with great ice-floes, It is said to be found only in
the ice-fiords and between the great ice-fields, and there only in the coldest months of the year

In Bouth Greeuland they are taken on the oceanic hanks at a depth of sixty to one hundred
and eighty fathoms, though there considered to be not so abundaui as in Novth Greenland, 1In
Fortune Bay, Newfoundlaud, aceording to Captains G. Johnson and A. Leighton, of Gloneester,
they are very abundant in sixty te three lundred fathoms, and are caught chiefly in winter.
They are also obtained by the Gloucester balibut fleet on the omter edge of the gceanic banks, in
two hundred and fifty to three hundred fathoms of water,

Their habits are not at all well understood, but it would appear from thie statements of several
experienced fishermen, whom I have questioned, that they oceur on the very edge of the conti-
nental slope in deeper water than the true Halibut, in fact in blaces where the slope is 8o nearly
perpendicular that the Halibut can hardly hold their places on the bettom. This specied is
more symmstrical than any other of the family on our coast, and, moreover, is colored upon both
sides of the body—u fact which indicates that its movements are 1ore like those of the ordinary
symmetrical fishes and that it ean rest with the body in a vertieal attitude.

It would seem probable that its chosen haunts are along the declivities of the outer slope of
the continental platean, where abundance of food is known to ocenr, and wlere other fishes are
not 8o well adapted to live. Many hundreds of pounds are caught, every year, o the halibut trawls,
and the fish are frequently iced and brought to market with the Halibut, and frequently eaten hy
the fishermen themselves. The greater portion of those brought to New York in winter are, how-
ever, taken on traw] lines at the mouth of Fortune Bay, and brought down by the vessels which go
there to procure cargoes of frozen herring. It is impossible to obtain statistics of the quantities
thus broaght in, because the market retmrns do not diseriminate Detween the different species of
flounders and flat fishes,

The Greenland Turbot is an exceedingly palatable fish, its flesh Deing firm, white, and less dry
and more delicate in flavor than that of the Ialibut. The average weight is from ten to twenty-
five pounds. In Greenland they are perhaps more highly esteemed than any other fish. The
Greenlanders begin fishing as soon as the fiords are frozen over and the white whales, which prey
greedily upon this fish, have left the entrances open. They fish through holes in the ice, and attack
Jittle threads at intervals to their lines, so that they may betiar see the wotion which the nibbling
fish makes. Under favorable circumstances a man mpy take ien to eighteen of these fishes daily.
The fishery continnes from January to the middle of Mareh, sometimes, however, only a week or
two, and usually only about a month. The fish are cut into strips and dried for the consamption
of the Danish colonists. 1t is said that a very fine oil can be made ouf of their fat, so that in
hard times the fisk sorves to warm aod light their houses as well aa feed their sceupants. In South
Greenland they are not so numaerous, but are constantly songhbt for, being taken in company with
the sea perch, or red fish.!

63. THE POLE FLOUNDER, OR CRAJG FLOUNDER. -

This Gsh, Glyptacephalus cyroglossus, often known as the Deep-sen Flounder, was ficst
observed on this eoast in 1877, when numerons specimens were obhtained by the IFnited Biates
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i These faats are taken from Rfl;i-;;;.‘;“. Graenl:md_’: -
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Fish Cemmission, in the deepest part of Massachuasetts Bay, Specimmens have since been obtained
sonth of Cape Cod, at a depth of one hundred fathoms or more, by the Fisl Commission, and by
Professor Agassiz, off the entrance to Delaware Bay, al a depth of three hundred aud ninety five
fathoms. The Pole Flounhder appears to be a permanent resident, throunghout the whole year, in
the deep basins of Massachusetts Bay and on the edge of the continental slope, and is found
abundant in Bedford Basin, the inwer expansion of Halifax Harbor, at a deptl of thirty-seven
tathoms. It ranges nearly to Greenlaund, and is also fonnd on the coast of Northern Europe,
where it is fouud in the Trondhjem Fjord, in latitade 652, and sowth to the coast of Irelund. [Its
thermal range appears to be confined by the limits 34° and 4352,

It breeds abundantly in our waters in summer tite, numerous individoals, full of spawn, and
yvonng from balf an ineh upward, having been taken, from July te October, in various localitivs,

The Pole Flounder has Leen pronounced, by all who have tusted it, a most delicious food-fish,
resembling more elosely than any other speeies on our coast the Eopglish Sole, having a great
quantity of peculiarly fiavored mucilaginous tissue about the base of the fins; it has never been
taken by our fishermen, because, on aceonunt of its exceedingly small and weak mouth, it conld
bot hold fast fo au ordinary hook and line; and, shourld it ever come into demand, it will he
necessary for our fishermen to introduce the English trawl-net.

g4. THE SPOTTED SAND FLOUNDER.

The Tuorbot, or Steinbutt, Ehomdus maximus, and the Brill, or Glattbutt, do net ocenr in our
waters, although many attempts have been made to prove that they do. The nearest repre.
sentative of the Turbot is the Bpotted Sand Flounder, Lophopsetia macilata, o species found from
Bucksport, Maine, te Tort Macon, North Carolina, varionsly known along the coast as Water
Flounder, Window-pane, and Daylight; the latter name refers to the remarkable thinness of the
fish, its flesh Deing so transparent that, when held to the light, the shadow of au object on the
other side can e seen. [ts flavor is good, but the amount of flesh isx so small that it is of no
consequence as a food-fish. There are other smaller representatives of the family on the sonthern
coast, and in deep water from Cape Cod southward, belonging to the genns Citharichthys, whicl,
although edible, ure never eaten.

lAccording to Mr. G. A. Boardman, of Calais, Maine, an individaal was taken in Passamaqueddy Bay in Soptemhber,
1830,
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J—THE COD FAMILY AND ITS8 KINDRED.

The Codfish and its allies constitute, from an economical point of view, the most important of
all the families of fisheg, containing, as it does, » large number of apecics, most of them of consider-
able size, distributed throughogt all parts of the northern hemisphere, usunally found together in
great numbers, readily captured, and easily preserved for future use,

A elaborate diseussion of the geographical distribution of the cod family, and ita relations to
fisheries and comierce, by Karl Dambeck, was publislked in ¢ Geea,” in 1877, A translation of this
paper may be found in the Report of the United States Commission of Fish and Figheries, Part 'V,
1877, pp. 531-557. This paper is not without valae, although it contains méany false statements,
the writer appearing to have been but slightly acquainted with the more recent ichthyological dis-
coveries. Inthetranslation referred to, the paper Lias been revised and annotated by Dr, Bean, and
is sufficiently accurate so far as the Ameriean specics are concerned.

65. THE COD—GADUS MORRHUA.

Names of THE Coprisg.—Mr, J. Carson Brevoort, of New York, contributes the following
interesting sketeh of the names applied to the ecod family by the different nations of Enurope :

“The appellations under which the weather-dried Codfish, split and stretched on a short stick,
is known throughount the civilized world can all be traced to obe common root, based upon the
maode of preparation for the market.

¢ Among the Greeks the large Codfish were called Bacchi, from Bacchus, a rod. By the Latius
the fish was named Gadus, fromn a SBanscrit root cad or gad, a rod. We find this root in English in
‘goad,’ and, perhaps, in ‘cat-o’ nine-taila’; in Gaelie gad and godan, signifying & smallrod. By the
Iverians the dried Cod were called Bacalaos, from Bactleum, a small stick.! This points alse to
the root of the French Bagustte, a rod, Bilbogquet, the toy known as cup and ball, really a stick and
ball, and other words. By the Anglo-Saxons it was called the Cod, from the word gad or goad, &
rod. By the Germans it was known as the Stockfisck, from Stock, @ stick.

“The Hollanders varied a little from this, and as far back as the year 1400 called it the
Kabeljaguan, which seems to be from the Dutch gabel, a fork. They also called it the Bakkeljauue.

“The French Morue is not from the above root. It may be from the Celtic Mor, the sea. The
French, however, never prepared the Cod by drying it on a stick, but salted it as the Movrue verte,
or preen Cod. The French Molue is meraly a change in the liquid consonants.

“When the Cod is dried on the dowus it is called Duniish, from the Gaelic xoot Puin, a hill,
1f dried on the rocks it becomes the Rock Cod, or the Klippfisk of the Norwegians, Among these
last the Cod is called the Doreet, or Torsk, in English Twsk, {from the Gothic Diirren, to dry.

“The Lnglish ‘Aberdeen fish,* or French Laberdan, is from the Gaelie Abar, the mouth; Dan,
a tiver, or fish caught near the river's mouth,”

Thess remarks are suggestive in the extreme, since they explain the origin of almost all of
the names now a.pphed to this specles both in its fresh and eured condition.®

! The rod held by Merenry wasa callec‘l a Baenlewm,

*Bkeat in his Etymologieal Dietivnary, recently published, does not confirm the views advanced by Mr. Brevoort,
remarking, ‘I suppoee that thia word cod must be the same as the Middle English codde or cod, a buek, bag, bolster;
thoogh the ressmblance of the fish to a bolster is but fanciful. Itis obvious thet Shakeapesre know nothing of the
Linnean name gadus (Greek » a8 o), nor ia the derivation of cod from gudu st all setisfactory.”
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The name by which this species was kuown among the Narragaunseit Indians is indicaied by
the following gentence from Roger Williams’ #Key into the Langnages of Amcrica”:

¢“Panganant, tamwoek, Cod, Which is the first that comes a little before the Spring.”

In the vicinity of Cape Ann the young Cod, too small to swallow a bait, are sometimes known
to the fishermen as “ Pickers,” and throughout all Eastern Massachnsetts the name “Serod.” or
“Berode,” is in common wse. In its primary meaning it seems to refer to these small fish slightly
corned, in which eondition they are a favorite article of food, but the name is also transferred to
the young fish themselves. The fishermen recognize several varieties of Cod for which they have
different names. Rock Cod are those which are found in shoal water among the reefs and ledges,
and which usually sre of a dark color: these fish are often brilliant red in color, owing to the
fact that the small animals npon which they live feed upon the red alge, abundant in those
localities, and from them have absorbed the red coloring matier into their iissves, * Roekling”
are probably young Rock Cod. 1n the vicinity of Beituate, Massachusetts, Rock Cod are also ealled
“Native Cod.”

Another class of names appears to apply to those fish which live near the shores, but which
are less closely limited to the reefs. These are called “Shoal-water Cod,” ¢ 8hore Cod,” ¢ Inshore
Cod,” “Worm Cod,” “Clam Cod,” “Black Snappers,” “Black Riters,” ¢“Brown Cod,” «“Ground
Keepers,” and ¢ Ground Tenders” or “ Groepers.”

Still another class of fish is known by such names as “Deep-water Cod,” “Bank Cod,” and
“Sehool Cod.?

There are also certain local schools of fish which have names of their own; for instance, the
“Herring Figh ” or “ Herring (lod” of Southeastern Maine, and the #8quid School” of Nantucket
and other parts of tho coast, the ¢ Pasture School ” of Cape Aan, and the so-called “Shad School”
which frequented Massachnsetts Bay between 1315 and 1830.

In Southeastern Maine the name ¢ Pine-tree Cod ™ is also in use, It is diflicult at present to
determine exactly to what extent these names are nsed aud what their precise meaning may be,
but it is almost certain that each community of fishermen has its own pecaliar names by which to
designate local peculiarities of habit and movement.

In the markets the Cod from George’s Bank are usually classed as «George's fish,” and are
considered to be of soperior valune. George's fish are very fat fish with white “napes.” Thisname
is becoming a ecommercial term to describe Codfish of the finest quality. No ono of these names,
excepting Rock Cod, or Red Cod, appears to be i use in Great Britain, althongh there, as liere,
there are various names of local significance, which are of little interest, however, to Americaus.

“Bank Qod” and ¢ Shore {od” are commercial names, used in the same manner as the name
“George’s Cod.”

HisToRY OF THE CODFISE IN AMERICA.—AS early as 1415 A, D., English vessels fregnented the
fishing grounds near Iceland, and it is claimed by some authorities that the Banks of Newfoundland
were known to the Basques centuries before the discovery of the American continent. The Banks
of Newfoundland were among the principal inducements which led the English to establish colonies
in this country, and in the records of carly voyages are mauy allusions to the abundance of Cud
along onr shores.

Inthe Appendix may be found an essay, by Mr. Robert 8. Rantoul, on *The Cod in Massachu-
setts’ History,” a paper read at o fleld meeting of the Essex Institute at Gloucester, September 14,
1868. Xt is really an epitome of the early history of the ced fisheries of the United States, con-
taining mmch interesting information upon the use of the Codfish upon the geal of Massachusetts
&ad upen the colonial coinage.
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A Nova Scotia coin or bank-token has upon it the figure of a Codfish. Tpon the obverse ix a
plow with the legend “Speed the Plough,” upon the reverse a salted Codfish with the words,
“Raccess to the Pisheriea” '

DISTRIBIITION OF THE Cov.—The Codfish is found in the North Atlantic, in the North
Dacifie, and in the Polar Ocean, its range extending far beyond the Arctic Qircle., Tt seems
nunecessary to enumerate all the localities in which it has been observed, for its geographical
range mnay be defined with sufficient accuraey and by 2 mueh more comprehensive gtaterpent: In the
Westorn Atlantie the species oceurs in the winter in considerable abundanee as far south as the
mouth of the Chesapeake Bay, latitude 379, and sfragglers have been observed about Ucracoke
Inlet.' The senthern limit of this speciex may safely be considered to be Cape Hatteras, in latitnde
309 Wr. Along the coast of the Middle States, New England, and@ British North America, and
apon all the off-shore banks of this region, Cod are found usually in great abundance, during
part of the year at least, They have been observed also iu the Gulf of Boothia, latitude 700 to
709, and in the southeastern part of Dafin’s Land to the northward of Cumberland Hound, and it
Is more than probable that they occtr fn the waters of the Arctic Sea to the north of the Amorican
continent, or away round to Bering Straits.?

The Cod has been ohserved on the western coast of Greenland. In the North Aflantic the
range of the species extends to Iceland and Spitzbergen, latitude 809; along the arctic coast of
Euvope, as far as Bastern Finmark, and probably round to Biberia; while southward it ranges at’
least to Brittany. [Its southern limit is probably near the Bay of Biseay, latitude 469, although
Yarrell states that it is found soutl te Gibraltar. 1t dees not enter the Mediterranean, bnt pene-
trates into the Baltic to the eoast of Western Russia. Its distribution in the North Pacific is not
so well nnderstood, though it appears to oceur in the same abundance on all the off-shore banks of
this region, and ulso close to the coasts to the north of the Straits of Fuca. According to Jordan,
there is said to be a cod bank outside of the mouth of the Coluinbia, but the species at present is
of no econamic importance south of Alaska, A fuil discussion of the Alaskan Codfish is given
below by Dr. Bean in the chapter on THE ALASEA COD-FISHERY.

The Cod cunters fresh water upon occasion® 1t is found, aceording to Canadian authors, well
up the estnary of the Saint Lawrence, though how far up is not definitely stated, probably not
beyond the limits of Drackislh water. Dr, C. C. Abbott records that on the 23d or 24th of Jannary,
I876, a healthy, strong, active Codfish, weighing nearly four pounds, was taken in a draw-net in
the Delaware River near Trenton, New Jersey; the stomach of the fish showed that it had been in
river-water several days. Many of them bad been taken about Philadelphia between 1856 and
1869+ '

Mr. George R. Smith, of Millbridge, Maiue, states that Cod are found all aleng the coast, even
entering brackish water at the moaths of rivers.

Mz, Wilson M. Albee, of Mohegan, Maine, afirms that God occur in all places along the coast
of that region, even in brackish water.

Mr. A. T. Gamags, of Damariscotta, Maine, says: “There is not a place of any extent on the
coast of Maine and seaward where Cod are not found. They ooccur from the edge of the breakers

T T T e e e e R —

* The mackerel schaoner * Relenter,” of Gloucester, April 5,1880, canght, on one hand-line, somo GO0 pounds of
large Cod, with mackersl bait, in twenty fathoms of water, when about eight miles off Cape Charles.—A. H. CLARK.

# BIcHARDSON : Fanna Boreali Americana, p, 243, : .

® “Forest and Stream,” December 25, 1873, contaius the following estounding statement, which, ef course, is
catiroly auworthy of credunce: ‘*Three Lodfish, weighing six ponnds esclt, were caught in the Saint John's River,
Florida, near Palatka, last week; the fitat of the kind ever oaught in Sonthern watera, The ‘Herald,’ says Captain
Vogel, of the steamer ¢ Dietator,’ pronounced them ganuine Codiish, : ’

* American Naturalist, iv, p, 118. ' :
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ont to seventy-five fathoms and np to fifty wiles and further, wherever auy bauk has been discov-
ered, Quite frequently they enter braelkish water in pursait of their natuaral food.”

Thomas Iday, of Darker's Island; Maine, says that small Cod bave been eanght in the
Kennebee River,

Mr, M. A, Hanna, of Bowery Beach, says that they are sometimes caught in rivers at some
distance from the sea, where thic water at the surface is quite fresl. ‘

These statements are confirmed by several other persons.  The New York “Evening Post™ of
February 6, 1877, says that a six-ponnd Codfish was taken on February 1 in the Hudsou River
above Peekskill, New York.

THE SCHOOLING OF THE CODFIsH.—Before taking into consideration the periodicat move-
ments of the Codfish, if secms necessary to study the manner in whick they assemble together in
schools.  Mr. Barll, who has studied with great thoroughness the Labits of the Codtish alout
Cape Ann, writes as follows upon this topic:

“In examining the Codfish landed from time to time, one cannot but nolice the great indi-
vidual variation in the species. But in addition to this seemingly accidental variation, thut gives
every gradation to either extreme, there is a more constant difference in botl form and color, due
perhans to thie peculiar habits awd surroundings of the individual. This difference is <o noticeable
that the fishermen can easily distinguislh the one from the other, and they have eome to call the
one a school fish in distinetion from the other, which they eall a shore figh or < ground-tewder.

“The school fish are sapposed o be coustantly on the move, remaining esually ia the deep
water, where they are very active in the pursuit of their prey, consuming sueh quantities as to
keep them in excellent flesh,  Sncl fish are nsnally very shapely, with smnall and very distinet dark
spots on 4 light background, and seem to have the head gunite small iu proportion to the body. On
the whole, they are just such fish as wonld be expected from continued activity and good living.
On the other hand, the shore fish, or ¢ ground-tenders,’ live constantly namong the rocks and sea-
weeds along the shore, where the water is less pure and the food less abundant. They seem to
lead aolitary lives during a greater part of the year, being scattered along different portions of the
coast, living upon the little rocky spots, where they feed npon such animals as they chance to find;
or at times outering the shoaler water among the sea-weeds, where .they feed upon the mollusks
and articnlates that are often so abundant in such localities. They are generally in poorer fesh
than the school fish, having a relatively larger head in proportion to their bulk, with lurger and
less distinct spots on a darker background. In addition to these large fish, that for sonie reason
seem to prefer the shore as a feeding ground, there are many youug and hmmature that have not
yet joined the school fish iu their migrations. These fisl are the sole dependence of the boat fish-
ermen in suwmmer, or from June to ¥November, and one musé know the grounds pretty thoroughly,
and row about from one feeding spot to another, in order to secure any considerable namber of
them. During the months of June, July, and August the fishing is quite limited, heing confined
to a few boat fishermen who row, or sail, out daily with hand-lines, returning in the afternoon witl
from one hundred and fifty to three hundred ponnds, which they usnally sell at fair prices to
supply the fresh-fish trade,

“ Barly in the fall the gpawning instinets of the fish eause them to gradually gather from the
different parts of the shore to special rocky grounds, where they remain until they have doposited
their eggs, At such times, being more numerous in these localities, the fishing becomes more
profitable, so that many amall vessels and a larger number of boals frequent these grounds, and
by the middle of October the daily eatch reaches abont four hundred poands per man.

“Thus far the catch has been composed almost wholly of the young aud shore fish ; but ahout
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" the 1st of November the fall school of spawniug fish, known as the ¢ pasture school,’ makes its
appearance. All the smaller vessels and hoats are now pressed into service, and the winter
fishieries are soon at their height. The vessels are nsually provided with dories, taking from three
to twelve each, aceording to the sizo of their erews. Such fishermen as are naable to ship on the
vessels now row or sail out in boats. These often endure great hardships, as the wind may rise
stddenly and drive them out to sea, giving them a hard pull of hours before they ean regain the
ghore, while an oceasional unfortunate fails to relurn.

“The pasture school is composed of fish averaging probably between twelve and fourteen
pounds, some heing much larger, while others are quite small. In the fulls of 1877 and 1873 the
tishing was unusually good until the first of January, the average daily catch per man often
reaching eight to nine hundred pounds, while an active Bshermsan at times caught nearly twice
that quantity. .

“At the present time there are but few towns on the north side of the cape extensively
engaged in the shore fisheries, and for this reason little is definitely known about the first appear-
ance of the Ipswich Bay school of Codfish in that locality. We cannot even feel certain of the
month when they reach the grounds, as the fishermen have many and conflicting opinions on the
subject. Trom the best obtainable information it seems probable that Cod have visited these waters
regularly for many years, and that they were formerly taken in considerable numbers by the boat
fishermen of the section who rowed oub from the shore in pleasant weather during the winter
mouths. But for a number of years these gronnds were nearly deserted, and it was not undil
1877-*7% that the shore fishermen of Gloacester and Swampscott learned their value.

«Tn January, 1879, after the fish had left ¢ the pasture;’ several vessels sailed for Ipswich Bay,
‘where they found the Cod remarkably plenty, returning in a short time with unusually large fares.
The pews spread rapidly, and soon all the shore feet were in the bay, while vessels of sixty to
seventy tous sbandoned the other fisheries and fitted out for this locality. Vessels from other towns
along the shore soon joined the fieet, and by the middle of Febroary 104 sail, with upwards of 600
men, were fishing within a radius of five or six miles, and twenty to twenty-five thousand pounds
of round fish were sometimes taken in a day by the crew of & single schooner.

“The above number of vessels was reached only during the height of the season, and several
canses operated to reduce the fleet so that at times it wasg quite small. Buatallowing an average of
45 sail during the entire four months, each vessel carrying sixz dories, the trawls averaging 800
hooks each, and we have the enormous number of 216,000 baited hooks spread out upon the sandy
bottom to tempt the spawning fish. It is not surprising, therefore, that the catch reached fully
11,250,000 poands on this little patehof ground between the first of TFebruary and the last of May.

«Pishermen are agreed that the individuals composing this school averaged larger than those
of any school that had previously visited the shore. There were almost no small ones among them,
the greab bulk being of uniformly large size with a few very large. Of over five thousand, selected
without regard to size at different times during the season, the average weight was 203 pounds.

« Fishing continned good in Ipswich Bay until the first of June, when the school left the shore,
being perhaps hurried in their movements by a large school of dogflsh {Squalus americanus)
that madle their appearance in the bay about this time. :

“After the school-fish leave the shore in summer the fishermen frequently resort to the outer
grounds, such as Jeffry’s and Stellwagen Banks, when they often secure good fares from what they
suppose to be a new school that visits these greunds for the purpose of feeding. We have hLadd little
epportunity for examining these fish, but there seems a strong probability that they belong to the

-
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school that has just left the shore, and that they remain on these grounds for a few days or
weeks on their way to deeper water.”

I bave before me the siatements of ninety-four fishermen, most of whom are of the opinion
that the Cod associate together in schools throughout the entire year; many of themw, however,
speak of particular schools of very large size wlich thoy noticed at particular seasons. Captain
Atwood, on the other hand, makes the assertion that the Ood never school, but that they wander
independently over the bottom in search of foodl.

It seems most reasonable to suppose that the Codfish, Jike most other species whicl habitnally
feed on the bottom, are less disposed to wander together in great bodies from place to place than
the surface-swimming fishes which usually feed upon snbstances or animals which are fouad col-
lected together in one place in great quantity. The Codfish, being habitnally bottom-feeders, find
their food, it is probable, with more or less uniformity, over the areas whieh they frequent, and are
ordinarily met with moving about independently. They are most likely to ocear in great numlers
in places where food is particularly abundant. At certain seasons of the year they are brought
together by a common desire for wandering together from place to place iv immense bodies, some-
times their ohject being a united attack upon some special kind of food ouly to be found at that
season, and in particolar places. The eapelin and lant schools, known to the fishermen of
Newfoundland, Labrador, and the Grand Banks, are examples of snel assoeiation, as also is the
herring school observed in the spring in Massachusetts Bay, aud the great schools known on
the coast of Norway under the name of Lddde-fisk.

Capt. Epes W. Merchant, of Gloucester, tells me about a remuarkable school of Codfish
which frequnented Massachusetts Bay between the years 1815 and 1830, ‘This was ealled the
“ghad school.” They continued in the bay from early April until the middle of May. They were
caought with alewives and shad for bait. The fishermen were accnstomed to get these fish for
bait as soon as they began to ran. The Cod seemed 1o be waiting for them. The “shad school”
was composed of young, sharp-nosed, bright-eyed school firh of regnlar size, very different from
the ground-tenders or grubbers,

Professor Baird bas made some interesting generalizations concerming the effect npon the
abundance of Cod of the decrease in the shad and alewives off the mouths of our rivers
caused by over-fishing in inland waters.!

Anocther cause of the assembling of the Codiish together is the reproduetive instinet, in obe-
dience to which the fish gather together in localities where the temperature and depth of water aro
suitable for the deposition of eggs. A school of this kind is the so-called “ pasture school,” already
referred toin the quotation from Mr. Earll, and the great schools—the so-called * fish-monntains”—
which make their appearance on the coast of Norway in Jannary, February, and March, and which
have been s0 well described by Professor Sars.?

The fisheries carried on at this time are called “spawn fisheries” to distinguish them from
those which are carried on later in the spring on the coast of Finmark, the object of which is the
captare of Codflsh following schools of bait.

*Codfish,” continues Mr. Barll, “are gregarious in their habits, going in schools of greater or
less size, and are governed in their movements by the presence or absence of fuod, the spawning
Instinet, and the temperature of the water. When migrating, the achools arc quite dense, thoagh
by 1o means like schools of menhaden or mackerel, But when they reach the feeding ground they

! Report United States Commission of Fish and Fisherien, pt. ii, 1874, pp. xi-xiv,

*Report of the * Practical and Beientific Investigations of the Cod Figherios near the Lofoden Islands,” made
during the years 1864-'60 by 8. O. Sars; translated by H. Jacobson. Report United States Commission of Fish and

ries, pt. v, 1879, pp. 665-661.
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seom to distribute themselves over a large area, though more or less grouped togetber in little
bunches. This is particularly noticeable on the shore, when the fish are moving about in search
of food, and the fisherman soon catches up all that chance to be on one pateh of rocks, and must
then row to another in order to find a new supply.  The same thing is seen on western banks, where
a vessel usaally carries dories to distribute her crew over different parts of the ground, and often,
by setting her trawls in one locality for a day or 1wo, seems to cateh up all of the fish, and must
then ‘shift her berth.' Tishermen also cite many instances where the fishing is excellent on a
few particuiar, well-defined spots on different parts of the ground, while almost no fish eau be
talen in other places.

“During the spawning season this tendency to become scattered is less noticeable, for the
instinets of the fish seemn to bring them nearer together, und great numbers are often taken in one
particular locality. Even bere, however, the tendency to separate into groups occurs, for some
bouts find good fishing, while others, but a few rods away, catch almost nothing; and in trawling,
some parts of the line have a fish on nearly every hook, while other parts take only a scattering
one.

+In schooling, both sexes are always found together, whether it be on the spawning or feeding
gronnd or on the journey; but the relative numbers of each seem to vary greatly, and we have been
able to discover no invariable rule whereby one ean predict with certainty the sex that will first
appear, or that which will be most abundant at any given time during the season. The fishermen
have a eommonly accepted tradition that in the spawning schools the females always come first and
the males later, but this theory is not supported by facts. (bservations were frequently made on
the relative numbers of the two sexes landed by the shorefishermen between September, 1878, and
July, 1879, The results showed that during the early fall, or before the sechool fish had made their
appearanes, the fish were nearly equally divided between males and females—first the one and then
the other being more ubundant. When the school fish first reached the shore early in November
the males were a trifte more plenty than tbe females for about a week, but from that date until they
Jeft the grounds the females were taken in greater mnubers, sometimes it the proportion of two to
one, aud at others in nearly equal quantities. In the Ipswich Bay school during the first two or
three days in Febrnary there were ten males to one female; by the middle of the month the females
composed abont forty per cont. of the catel, and from this date until the 1st of June the males
uumbered two to ene. From reliable fishermen we learned that the same was true of the fish on
the oft-shore banks, and that, though varying greatly in their relative numbers, both males and
females were always present.

it There is usually a great difference in the size of the judividnals taken by the fishermen on
the shore feeding gronnds in a single day, for the young and ‘ground-tenders’ remain on these
rocky ledges during the eutire year, and late in the season the school fish come in npon the satne
grouunds and are naturally taken with them.

#“Buat when the school fish visit a loeality not frequented by the yonng, as they do in Ipzwich
Bay, thers is & noticeable absence of immature fish, and the catch is composed almost whelly of
individuals of large size. Thus, in the winter of 1878-'79 many trips of from twenty-five to forty
thousand pounds were lamled with scarcely a smull fish among them, while vessels fishing only &
few miles distant found young fish plenty, and there were oceagional instances where such vessels
caught only small oues. Aguin, tnough the achool fish may differ considerably in sizé, we have
ot fonnd one, thought te belong to their number, that had not reached maturity. Indications
strongly favor the idea that the young remain separste from the. school fisk during the first few
yesrs of their lives, and we are led to believe that, though they are often taken tegether, the
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oceurrence is aceidental and the yonng will not follow the old in their migrations uniil they reach
maturity, though after this peint is reached they seem to mingle freely without regard to age,

“Codfish are probably governed in their mmovements by the abundance and migrations of
food, the spawning instinet, and the temperature of the water, though the Jast named seems to
exert but little influence. It is generally acknowledged Dby the fishermen that during the feeding
season fish are plenty only where food exists iu. considerable quantity, and that atter ‘cleaning up?”
one part of the bank they go to another. They also follow sehools of buit for long distances, living
upon them until they are Lbroken up or entirely destroyed. Thus they often follow the capelin
(Mallotus villogus) into the shoal water, and even drive immense numbers of then: upon the shore.

“The spawning instinct seems to exert a decided influence upon the moevements of the fish,
for we find them visiting the same locality year after year during the spawning season, offen
remaining for several months at a time. The fish that visit the waters of Cupe Ann during the
winter, doubtless come in for the purpose of spawniug rathier than for food. This seems elear from
the fact that they do not arrive when bait is most plenty, nor do they follow any species to the
shore, On the econtrary, the pastnre-school uswally arrives abont three weeks after the large
herring have lef the coast, and remains on the seuth side of Cape Ann, while sperling are abundant
in lpswich Bay. The Ipswich school is also the largest after the sperling have been driven away
by the cold weather, and remains on the sand-flats, which supply almost ho food. ¥From these
facts we are led to believe that food has little influence npon the movements of the fish daring the
spawning season.

‘The inatinet that leads the spawning fish to seek the shoal water in such great numbers is
certainly & wise one, for they generally select spawning-grounds where the tide runs stroug and
the water is rough, and the large number of individuals is absolutely necessary, that the water
may be filled with germs for their successful impregnation. If instead of sehooling in sueh
numbers during this period, they remained scattered over a large area, almost no eggs would be
fertilized. .

“ Again, while food is not essential to the spawning fish, it is of vital importance to the young,
and it seemns a wise provision that these should he hrought into being where food is abundant,
rather than that they should be hatched in mid-oeean, where almost no suitable food exists.”

MIGRATIONS AND MOVEMENTS OF THE sSCHOOLS.—The causes which influence Codfish to
assemble together in schools also inflrence their movements from place to place. [t seems most
probable that while great numbers of these fish may remain together in the same locality, feeding
npon the same kind of foed without it being said that they are schooling, a movement from place
to place is, however, nsual, in obedience to some tangible law, and is made simultaneously by
numerous individnals.

The migrations of the Oodfish are usually of the class which I have described under the name
“Dbathie,”?

The Cod, like most of the other species which migrate to and from the shore instead of
northward and seuthward, is, doubtless, more or less dependent upon temperature conditions than
fishes like the menhaden and the blue-fish, and, as My, Barll has suggested,? the abandance of food
doubtless has much more influence upon its movements. We cannot doubt, however, that the Cod
wmoves periodically to and from the shore as a direct result of the sensonal chavnges of temperature.
The Cod prefers a temperature of from 332 to 420 F., approximately, and this it secures in a
temperate climate, such as that of SBouthern New England, by remaining on the off-shore banks in

r——m . R RO ——

7 Op. oit., p. 707,
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fifteen to thirty fathoms of water, coming into the shallows in winter. On the eoasts of Labrador,
Newfoandland, Nova Scotia, and Eastern Maine, moving to and from the shore from deeper to
shallower water and vice versa to secure at different seasons of the year a temperature environiment
lLest suited to their needs, they are uear the shore in summer and in deep water in winter.

In Norway they arc canght, lo some extent, in the fiords in the sminmer geason, though more
are canght in winter, while in summer great numbers of them still remain on the off-shore banks,
Professor Hind gives this exposition of the movements of the Cod on the Labrador coast.!

“The following tables show the periods of the first arrival and last eatch of Cod on the
Newfoundland and Labrador coasts. In framing these tubles I have been careful to eliminate
extreme seasons, for the Cod bave been known to approach the shore during an exceptionally
early season, a fortnight or three weeks sooner than during the average of years. Early and late
springs occur in the movements of fish just as irregularly as in the movements of migratory birds
or in the leafing and flowering of plants. The salinon and the Cod generally come within a wesk
of one ancther, and the Eskimo of Ukkasiksalik have a tradition that the salmon may always be
looked for on the day of the first spring tide after the 16th July. In 1875, a very late season,
Codfish were not taken before the Tth Aungust; this year they came in on the 20th July, and this
aceords with the expericnee on other parts of the coast.

& Table showing the approvimaite mean date of arrival of Cod, mean date of departure, and mean length
of the fishing season fu'r Cod, in KNortheastern Ncwfoundland Southern and Northern Labrador.

Mean d%t%agf le::imilnof'i
Lat. Lecality. m:{ cloge of ﬂsiting
| * t fisheries.| season.
! i
KEWFOUNDLAKD. :
o " H
47 30 | Conception Bax ...cevceece i iniinianmacenane. .| dnne 1| Now, 20
48 20 | Brpaviats Hay .. e ceieeeictcmiaecen-.-i JOme 10 | Nov. 10
45 30 '\atreDameBay - carrerreesanaaae| dORe 30 | Novw. 10
50 60 Cnpebﬂiﬂta’ohnto?ar Point.--...,,.,.,....,, June 20 | Nov. 1| 148 daye.
48 30 | Whita Bay.. e teeracieeieciiineiee— | June 10 | Nov. 1
b1 0 Cnpel{augeﬂarbol e mruttaraanienenearanea| JONE 10 | Novw. 1
. 51 %0 | Cape Bauld to Cape Ondon «ooeoveenvoenn oaa..| Fune 20 | Oct. 20
{Over four degrees of Iatitnde.)
BOUTHERN LABRADOR,
52 00 | Chatenss BAY.cveavomeeancmanciaiee e e June 30 God. 1
53 24 § BALLBAIT . oo..ovorvramcncinannniaaman e[ JULY 12 [ Oot 10 }
BT day»
54 98 ¢ Toding FRYbOr .. ..o ooiiiitiienaniaa e aneal ] July 16 | Octe
54 56 { Cape Harelon oo ovveivmarcivivvanscvcnaenn. | JuUly 18 [ Qot. 1
{Over three degroes of Jatitnde.)
NORTHRER LABEADOER.
55 14 ) Ak ... v e Uy 20 | Ot ]
84 57 | Kypokok ..o oot iiiiiiiicaisunse o [ JOky 20 [ Qo 1
55 27 Hopedala.-......... eetereneemeeensecnnn.| July 20 | Oet. 1
53 30 | Double Tsland Hsrlmr .......................... July 22 | Oct. 1
55 62 | Ukkasikmalik . ... .o Jaldy 28 | Ot 1 |01 daye.
BB 33 | BRI e eaens s e July 28 | Oct. 1
ST30 | Okak ... ... . e iiiiiis eiace .| July 28| Ock 1
B8 30 | Hebrom .couuvuiiiniiinniiaicn i cisssnsnenna-nana] Ang 15 | Sept. 23
58 46 | Lowpeon ., .- Ang. 15 | Sept. 15 | )
Over thme mdahnlf degma af ln—htude)

“From this table, imperfect as it is, we may deduce the following law: ‘Over an area
extending northerly from Conception Bay for seven hundred miles, the Cod approach the shore
about one week later for every degree of latitude we advance to the north.

1Hinp, H. Y.: The Effoct of the Fishery Cianses of the Tresty of ‘Washington upon the Fxshermeu of British
North America. Halifax, 1877, .
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#The table shows also that for a period of about forty days the cod fishery goes on
simultancously during Augast and September, throughout the length of a coast line extending
from latitude 47° to latitude 50° 30¢, or more than seveu lmndred statute miles in one continuous
line. Hence ifi appears that the migrations of the sehools of this fish are merely from deep-water
winter {eeding grounds to the ncarest const spawniug grounds, and from the coast to the nearest
deep-water feeding gronnds again. The coast migrations during the summer months appear to
be of equally limited extent, and schools of Cod frequenting any particular coast may be said to
bo indigenous to it.

_ “0On the Labrador, especially in well-known deep bays, suck as Hamiltor Inlet, the coast
movements of the fish appear to be very regular, and determined to a large degree by the tidal
currents. The caplin generally precede the Cod by a few daye, and these fish are known to
approacl she coast and enter sandy coves for the purpose of spawning, The same meteorological
influence which guides the movements of the Cod affects also the periods of spawning of the
caplin. I saw numerous schools of this fish spawning in Trinity Bay on the 27th June; a month
later they spawn in Kypokok Bay, and still Iater further to the north.”?

I have before mo the statements of nearly o hundred observera which I hope to discrss mnore
fully at some fature time. These opinions confirm, in a very striking manner, the generalization
just stated. They show that while on the coast of Maine the Cod leave the immediate shores in
the antumn, not: reappearing in any considerable numbers antil late in the following spring, south of
Capo Cod they approach the shore only in the winter season, while during the snmmer they
keep ont in the eold Labrador eurrent, whick extends south to the inside of the eurrent of the
Gulf Btream, In Vineyard Sound, Buzzard’s Bay, and off the shores of Connecticut, New York,
Delaware, New Jersey, and even in Bastern Virginia, there is excellent eod fishing during the
winter season. “A wise provision of pature,” remarks Professor Baird, »in the absence of so
wmany species that supply food during the sauuner”

It will probably be found that fishing in deeper water in these same regions in summer will
bring to light an abundance of Cod.

“In European seas,” writes Professor Ilind, “the depth at which the fishermen Jeok for Cod
varizs with the season of the year, and is a point toward whielt much attention is paid in Norway
and Bapland. On the Dogger Bank, the smacks fish at the following depths during the mounths
named:

Fathoma.
T Y T PSPPI |1 £ |1
«I{anuary..---..-.,....-.-.---. e a4 e e m e e e mm e am e e i; :u ;g
P D T Y m m e o oo e e me e cemmmn e mn mmma e mmm e e aame e aaae e aanns 0
March.ocvenoiooon oo, e ans rmmema amm e na s am e e e e amimaemman e amacamaenebean e 10 to 127

From Professor Hind’s pen the following paragraphs are also taken:

“ When the coasts of Finmark are thronged with fishermen catehing their fares of the ‘Lodde,’ or
Summer Ood, the shores of Northeast Newfoundland and the shore of the Gulf of Saint Lawrence
are alive with fishermen successfally capturing the same variety of fish in British Awerican waters;
and when the Russian on the Murmanian coast is laying in hi:s winter stoek of Cod, and accumn-

-lating a large overplas for a foreign market, the Newfoundlander and the Labradorian are securing
their fares as far as the Moravian Missionary Stations, Okak and Nain. So, also,in the North Sea
and on the eoast of the British Isles, around the Faroe Islands, all along the Icelandic shores, on the
south coast of Greenland, off Arksnt Fiord, away up north to Torske Banks, and down the Atlantic

\HiND: op. €il., pt. i, p. 70,
14 7
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coast of America to over the Grand Banks, and as far as, and even beyond, Saint George’s Shoal,
the Cod is taken simnltaneonsly and in great abundapce.

‘Local variations of days, and even weoks, occur in a coast line or stretch of shallow sea of
not more than one hundred miles in length ; but these arise from the one greatleading canse which
guides the Cod in its approach to known feeding grounds on the eoast or known banks nt sea,
This leading canse is temperature, which determines the movement toward the coast of the varions
forms of marine life on which the Cod, inhabiting different waters, 13 accnstomed to feed, . . .
The Cod, caupght on each stretch of coast line within variable bnt tolerably well-defined limits, are
tndigenous to the sea area adjacent to the sea-coast which they frequent.

“Thus the winter haants of the Codfish on the Northern Labrader coast are the slopes of the
great range of outside banks on that coast. The snmmer baunts of the * Winter Ced? canght on
the coast of Norway during the winter season, are on the slope of the ‘Storegg’ and its continua.
tions which lie seawards from the Nerwegian coast, following the edge of the barrier separating
the ¢polar deeps’ from the shallower coastal seas. The seasonal movements of the (lod ave reversed
in this case, purposely introduced, but have afforded a beauvtiful illustration of tle principles
adopted and confirmed by Professor Baird and of the inflnence of marine elimate on figh.Jife”

The depth at which Codfish are found varies greatly with the season and locality., 1t is stated
by Mr. Earil that they secem to prefer water less tham seventy fathoms deep, and that by far the
greater numbers are caught in from eighteen to forty fathows. This generalization will doubtless
Irold true for the whole coast of North America. Muapy of our correspondents state that they are
occasionally seen in water two or three feet in depth. In-the course of the recent explorations by
Professor Agassiz, Cod were found three hundred fathoms below the surface.

“In February, 1879, there was good fishing in three fathoms of water, within a few rods of
shore in Ipswich Bay, while in May of the same year large numbers were taken in one hundred
and ten fathoms from the channel near Clarke’s Bank.”

It would be extremely interesting to know the exient of the migrations of Codfish, from deep
to shallow water and back again, on different parts of the coast. This, however, varies with local
conditions, There have already been many observations made, the study of which will donbitless
aid in the solution of this problem, but it is exceedingly important that there should be systematic
exploration at a distance from the shore both in winter and summer. This is one of the tasks
proposed by the Comnissioner of Fisheries for the new sea-going steamer now being constructed.
Mr. Marcus A, Hanna, of Bowery Beach, Maine, states that he knows certain placos on the coast
of Maine where Cod are found in mid-winter not more than two miles from land, in water from
forty to Afty fathoms deep, and upon soft bottem. A portien of the Gloucester George’s Bank
fleet continues fishing through the winter months, though at this season the vessels do not, as in
apring and summer, fish nupon the shallow parts of the bank, but rvather seek the deep waters
around its edge. The fish make their appearance, however, on the bank early in February..

An experimental eruise made in winter by Captain Mar throws some light on the movements
of the Cod in thia region: *# One winter I started on a ernise before the time for the Cod to come,
which was usually from February 7th to the 10th. Isounded all over the usual ground. None there.
CUruised seventy-five miles to the south’ard, spunding in thirty to one hundred fathoms.of water.
Fonnd none—only one Codfish. Got back to thie banks and found the Codfish there.” At another
time he was going over the shoal ground of the banks in Febrnary, with a load of fish; in sounding, -
passing over the shoals in sixtesn fathoms of water, he canght six pairs of large fish. Flo thinks
that they were “golid,” passing over the shoal. If should be borne in nind that these fish were

——

1Hind, ag. oll., pt. i, pp. 15, 18,
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canght on hooks fastened to the sounding-lead, which was throwu over while the vessel was in
motion, ’

The remarks made in the previons section regarding the fimes at which Cod were present and
absent on different parts of the voast shonld be understood as expressing the fhacts only in a general
way. It is nndoubtedly troe that Cod may be fouud in greater or less bumbers within reach of
the land from Block Island to Newfoundiand, and perhaps to Tabrador, at all seasons of the year.
South of Block Island, Codfish are very rarely noticed in summer, even in the deepest water
frequented by the fishermen, though a few remain on the grounds in the vicinity of the islands
Juring the wholz summer.

1n the waters from Cape Cod to Cape Ann, and perhaps a little farther to the north, we find
the distriet in which the bathic migrations of the Codfish are least apparent, the periodical changes
in depth being but slight from winter to gummer—the fish being within easy reach of the fishermen
at all seasons of the year. Evon here, however, there is a great increment in their numbers in
winter.

The statements which have been made regarding the periodical movements of the Cod I de
not hy any means consider satisfactory or finul. These movements are the results of many
influences, and no one yet understands how much weight to attach to the relative importance
of these three influences, i. ¢., {1) the direct effect of temperature upon the fish themselves; (2)
the abundance of food, as affected by temperature and other causes; and (3) the direct relations
befween iemperature and the reprodnetive habits of the fish. There is no more difficnli problem
in ickthyological seience. :

4 The Codfish sometimes make long journeys from one bank to another, and, indeed, from ¢ne
region to a very distant one. It is, of course, nearly impossible to trace their movements at sech
timeg, and one can usually only guess at the place from whenee they come or the distance traveled.

“During the winter of 1877-'78 an unusually large school visited the coast of the United
States. At this thne Cod were more plenty along the shores of New England than for many years.
Among the fish captured at Cupe Ann and other points were quite & mumber with pecnliar hooks
in their mouths., These hooks gave a clew to the movements of the fish, for they differed from any
in use by the American fishermen, and proved identieal with those used by French trawl-fisbermen
on the Grand Banks, and indieated that the fish must at some time have heen in that loeality, as
the hooks probably came from no other place. If the above be granted as proven, the fish must
have traveled a distance of five to eight hundred miles at least, and, as a portion of the school
continued well to the southward, some individuals must have journeyed muel farther. . . -

#In moving from one bank to another, where the intervening depth is much greater, it seems
probable that, instead of following the bottom, thay swim in a horizontal plane, following a stratum
of nearly uniform density and temperature. The fishermen of Cape Aun have often canght them
with seventy to eighty fathoms of linve, between Brown's and George’s Banks, where the sounding-
line indicated a much greater depth. The finding of pebbles and small stones in their stomachs is
1ot an uneommon occurrence. ‘The fisherm en regard these as an unfailing sign that the fish have
either just arrived or are about to leave the bank. These stones may play no swall part in adjust-
ing the specific gravity of the fish to that of the stratumn of water in which they are to move.

“ There seems to be s tendency for the large fish to remain in deeper water or nearer the
bottom than the small; and usnally, beyond a certain depth, the deeper one fishes the larger the fish,
Formerly, in hand-lining from deck on the banks, the vessele often anchored in eighty or even
ninety fathoms, and the catch averaged over two-thirds large; but in hand-lining from dories
they seldom fish in over fifty and usnally Jess than thirty-five fathoms, as they find it difficalt to
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handle s0 much line, and the catch runs ghout two-thirds small. The same is true in fishing at
different depths at the same tine and in the same Mace. Thus, of two men fishing stde by side
from the deck of a vessel, the one with lis hook on the bottom will eatch much larger fish than
the other whe lets his line but part way down. Larger fish are also taken on the trawl than on the
hand-line, for the former lies eoustantly on the bottom, while the latter may be raised to any
distance above it.”? .

TFoop.~Codfish feed upon all marine animals smalier than themselves which are found in the
same waters with them and are digestible. It would reein useless to give a eatalogue of the speeies
which have been discovered in their stomachs, For a Jong period of years, before our naturalists
learned to use the hand-dredge, a favorite plaee in which to search for the rarc invertebrates of the
deep water was the fish-dealer’s sfore, and from the stomacha of Codfish scores of shells new to
science have been taken. Since the introduction of improved methods of decp-sea research this
mode of collecting has been somewhat less prosperons, but even at the present fime many impor-
tant additions to zoilogy are yearly mude by the aid of this omnivorous animal. In the Report of
the United States Commission, Part I, pp. 516, 517, may be found a list of the species of mollusks
ohjtained by Mr. 4, Hammond Trowbull from Cod caught near Stoningtou, Gounectivut, wud this
includes but » very small percentage of the number that has thus been observed.

Codfish swallow bivalve shells of the largest size, like the great sea clams, which are a favorite
article of food on certain portious of the coast; for instance, in Ipswich Bay great beds of empty
shells of the sea-clam, Mactra ovalis, may be found npon the bottom. These shells are “nested,”
the smaller inside of the larger, sometimes six or seven in a set, having been packed together in
this compact manner in the stomachs of the Codfish after the soft parts have been digested ont. Sonis
of them had shreds of the mudsels remaining in them and were guite fresl, having evidently been
but recently ejected by the fish., In Dana's “ Geology ” are mentioned great banks of dead shells
off the island of Grand Manan, which doubtless originated in the same manner, Mr. 'W. H. Dall
found some similar beds on the coast of Alaska which he attributed to the walrus, but which are more
probably the remains of mollusks eaten by the Codfish. They feed also upon crabs of all kinds,
lobgters and star fish, and have been seen at the gurface catching the potato beetles and ¢ June-
bugs” which have drifted out from the shore, It is said that they succeed occasionally in capturing
a duck,® and that they vary their diet by browsing upon carrageen, or Irish moss, which grows on
the ledges near the shore. In searching at the bottom for shells and worms, Codfish often pick
up objects which can hardiy be regarded as nutritions. A very amusing catalogue of such ohjects
might be included in this chapter, in whieh would be enumerated articles such as scissors, brass
oil-cans, potate parings, corn cobs, and head of a rubber doll. The finding of finger-rings and
fragments of oil-clothing, and the heel of a hoot, inside of a large Codfish has suggested the idea
that sometimes they swallow the fishermen.

#A wedding ring which belonged to Pauline Burnam, an English lady who wag lost in the
steamship Anglo Saxon, wrecked off Chance Cove, N. F., in 1861, was lately restored to her rela-
tious by a St. Johns (N. ¥.) fisherman, who found the ring in the entrails of a Codfish. The
Iucky fisherman received a present of £50 for restoring the highly prized memento to the lady’s son,”*

Stopes of congiderable size are often found in their stomachs, and fishermen have a theory
that this is a sign of an approa,chin g storm and that the fish thuns take in ballast to enable them

LtEanry: loo. oit,
tThe Vinsyard Gazette eays that Mr. Jamos Osborne took a Codfiak on Wednesday, at the & South Stda,” whiel

welghed over sixty pounds. On dressing it, two full-grown ducks (01d squaws) ‘were fonnd in ita entuils They wers
quite fresh, having most of their feathers on.—~Gloncester Telograph, May 6, 1857,
*Bosion Journel, Juiy §, 1871, : _ .
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to remain at the botfom when the waters are troubled. 1t is more likely that these stones are
swallowed on account of sea-unemones or other edible substances which may be attached to them,
in just the same mavner that the shells of mollusks are taken jn for the sake of the nutritions
parts which they contain.

It in believed that ecrtain schools of Codfish feed alinost eatirely at the bottom, while others
prey upon fish. The fishermen claim to be able {o distinguish these two classes by their general
appearance, the firsy being heavier, with shorfer heads, blunter noses, and smaller fins, and fre-
guently known assgrubbers® or “ground-keepers,” while fish belonging to what are known as the
squid school, the herring sehool, and the lant gehool, which ure probably the sume izl at different
seasons of the year, are brighter-eyed, slenderer in form, with sharper head, and in every way
hetter adapted for swift locomotion, On the eoast of Labrador, as well as in Seandinavia, Codfish
follow the schools of spawning eapelin in to the shore and prey greedily upon them, and clsewhere,
at other seasons, they feed with no less voracity upon other specics of Hish which may be sebooling,
aud of which they destroy vast numbers, sieh as muekered, menbaden, herring, alewife, salinon,
senlpin, Hounders, canners, and haddock.

In November, 1877, Mr. Vinal N. Edwards found iu the stomachs of Cod taken at Noman's
Land many species of {ish, sowe of which, liko Fumesogrammus subbifurcatus, ave fonnd only at
great depths, and others, like the two.spined stickle-bacl, Gasteroseus biaculontus, and the littlo
file-fish, Monocanthus selifer, must have been taken at the surfuce or near the shore.

On the Grand Banks, especially in shallow water about the Virgin Rocks, T have been told
that they follow the lant to the surface, pursuing them with great fiereeness.  Along onr nortlern
eoasts they replace, to some extent, tle voracious bluefish and bonito of the South. Captain
Atwood remarks that the amount of food whicl they consume is enormeus, when the size of the
fish is taken into account. e has seen them on the coast of Labrador, where the capelin were in
great nnmbers, with their stomachs flled to the greatest possible extent, and ecapelin in their
mouths which they were unable fo swallow for want of reom, aud in this condition they were still
biting at the hook. They even feed upon the young of their own kind. They are said to feed
largely upon herring spawn, though they are not seen in great numbers, about the spawning
arounds until the schools of parent fish have departed. The herring, also, is a faverite article of
food, and when these fish approach the shores or are scen on the banks it is & very good sign that
Cod will soor he abundant. Mr. Earll remarks:

“I am told that in the spring of 1879 am immense sclool of herring moved closely across
George’s Bank, and that with them came the Jargest sehool of Cod that hag been seen in that
locality for a long time. The Cod remained constantly ameng the herring, so that when the latter
had passed the fishing fleet, the vesscls were obliged to weigh anchor and follow them in order to
kecure the Cod.

“About Provinectown the common squid zometimes appear in great numbers, and they are
most vigorously preyed upou by the Cod.”

The same accurate observer gives the following notes concerning their food while breeding :

“During the spawning season the Codfish cease to search for foud, and give less attention to
feeding than at other times, though they will usually take the buit when placed before them. That
they do not gearch for food is shown by the fact thas tho pasture school Temained within a few
wiles of & large school of sperling withont being drawn after them; and that the Ipswich Bay
sehool wag’ largest after the eperling had left the coast, and remained for a namber of months on
sandy wastes which ‘supported only three species of invertebratey, Buccinum undatum, Fusus sp.,
and 48Wias m'gm, in any considerable abundance. The examination of the stomachs of several
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bundred individuals showed four-fifths of all to be entirely empty, while & greater part of the
remainder contained only bait picked from the trawls of the fishermen. A small nmber contained
fish of one or more species that bad probably been captured in the locality, while a few scattering
invertebrates were found, Of the spacies mentioped as abnndant on the grounds, not a star-Bsh
and boat two shells of one species and one of the other were found. But it was clearly shown that
the fish would not refuse food, for often the sfomachs were well filled with buait picked from the
" trawl before the fish were hooked. From ten to fifteen pieces were frequently found, and in one
casc eighteen wera counted.

“The fomales when tully ripe seemed less willing fo feed than at other times, and few were
caught with tle mwoving hand.lines; but when the trawl was used, thus leaving the bait motionless
on the bottom for hours at & time, they were induced to bite, and many were taken with the eggs
running from them. Fipe males reemed to bite readily at any time.

“The young fizh, a8 has Deen remarked, seems fo spend the firse three or four years of its life
in shoal water, among the rocks and alge. Here its food congists at first of the minutest forms,
aud later priuncipally of small crustacea, though it often picks ap wmollusks and worms, and even
enters the hurbors in summer, where it remains about the wharves, picking up bits of refuse thrown
from the fish-houses.”

Capt. E. H. Hurlbert tells me that sometimes a scheol of Codfish will bite at night; these the
fishermen call “ Night Cad.”

In 1860 the schooner «C. €. Davis” caught one entire trip of fish on George’'s Bank all in
the night, and there are other instances on record, though, as a rule, these fish feed only in the
daytime.

REPRODUCTION,—Two important papers on the breeding of the Codfish have recently beeu
printed in the Report of the United States Fish Commission. Tbe first of these is & translation
of a report by Prof. G. O. Bars upon the practieal and scientifie investigations eoncerning the Cod-
fish of the Loffpden Islands, Norway, made during the years 1864-"69, in behalf of the Norwegian
Government.,! His observations are full of interest. He tells us how, from year to year, bu
observed the movements of the Codfish and studied ont their spawning habits,

In 1864 he visited the Loffoden Islands, in Jannary, Febraary, and March., He observed the
coming in of the fish, as they approached the coast, swimming up the fiords in large sclivols, sud
in the latter part of Febroary, and from that time until the end of March, found the eggs in
immense numbers floating at the sarface.

In 1865 he reached the islands in the beginning of March and remained uptil the middle of
May. He gathered the eggs as they floated at the surface, and hatched them. out in glass jars.
He also artificially impregnated the eggs and found that the period of incobation lasted etghteen
days. He also pbserved a few very small young fish at the surface,

In 1866 he was on the ground on the 7ih of May, and remained until July, This year he
found great quantities of young Codfish—the largest being about one and a half inches in
length—swimming under the jelly fish (which are so pnmmerons in fhose northern waters), and
alse under other objects floating in the sea.

In 1867 he reached the islandr late in July, and remained uniil the begioning of chober, and
succeeded in finding the young fish, two inches or slightly more in length, swimming near the
surface in the *slicks,” and also in the shallow inlets near the shores, in company with the yoang
pollock, while the stomacha of all the larger Codfish and pollock tsken in the neighborbodﬂ wers
full of them. He a.lso found in the beginning of October many larger young Codfish, upwards

) Upited Statm Fish Commission, pt. v, pp. 566661,
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of four inches in length and about seven months old, as cstimated, at the bottom, at a depth of
several fathoms,

In 1868 he began his ohservations in Kovember, and in November and December found young
fish six or seven inches in leugth at a depth of etght to twelve fathoms, nseally in the vicinity of
steep ledges and rocks. This year he remained until Mureh, and in February found great num-
bers of young Codtish, the average length of whick was about one foot, at an average of twenty
to thirty fathoms, on sandy bottom. % In the beginning,” he remarks, 4T thought that these must
be two-year-old fish, but when I afterwards set my line in shallower places I also collected smaller
fish, 8o that T soon had all the different grades of size.”

This last visit extended over iuto the year 1869, aud at the time of his departure the schools
of spawning fish were again on the ground. He had thus traced the development of the Codfah
throughout & period of twelve months, and had secured a very complete chain of evidence with
whiel to bind together the isolated facts regarding the growth and habits of the voung fish which
had hitherto been or shenld hereafter be observed.

From 1870 to 1873 he continned his observations upon the young and adult fish, and in
midsummer found Cod at a distance of twenty to thirty Norwegian miles from the shore, and
at a depth of from ene hnudred to one hundred and fifty fathoms, These observations, as
has alrcady been remarked, are of the utmost im portance, and the reports of Professor Sars are
fall of observations of the most suggestive kind conceriting the food, the movements, and the
general habits of the fish. :

The other paper referred to, which is of equal value, is the report of Mr. R. E. Earll upon the
natural history and arbificial propagation of the Cod, as observed at the station of the United
States Fish Commission at Glouccster, Massachusetts.! Ilis remarks upon the reproduction of the
Codfish are here quoted in full, with the single observation that no one lLas so carefully observed
the spawning habits of any other species of fish.

“Tlhe Ced is one of the most prolific of the ocean fishes, and we find not only thousands bat
mitlions of eggs in u single female. All members of this family eontain large nambers of eggs,
bat the Codfisk is the most prolific of all, .

““The exact number of eggs in a female varies greatly with the individunal, Deing dependent
largely upon its size and age. To ascertain the number for the different sizes, a series of six fish,
Tepresenting various stages of growth from twenty-one to seventy-five pounds, was taken, and
the eggs were estimated. Care wus exercised that the series should contain only imwmature
females, so that no egg should lhave been lost, and that all might be of nearly egqual size.
The ovaries were taken from the fish and their weight accurately ascertained; after whicl snall
quantities were taken from different parts of each and weighed on delicately adjusted seales,
the eggs in these portions being ecarefully connted. The number contained in a given weight
being knowun, it was easy to ascertain approximately the entire number for each fish.

“The results obtained are given in a table, quoted below, showing a twenty-one-pound fish to
have 2,700,000, and a seventy-five-pound one, 9,100,000, The largest namber of eggs found in the
polleck was 4,029,200, and in the haddock 1,840,000,

“When the eggs are first seen in the fish they are so small as to be bardly distinguishable,
but they continue to increase in size until maturity, and, after impregnation, have a diameter,
depeudjng upon the size of the parent, varying from one-nineteenth to one-seventeenth of an inch.
A five to eight pound fish has eggs of the smaller size, while a twenty-five-pound one has them
between an eighteenth and a seventeenth, :
e

 Report of United States Commission of Fish and Fisheries, pt. 6, 1678, pp. 665-740,
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¢ From weigling and measuring known quantities it is fonnd that one pound avoirdupois will
contain 190,000 of the smaller size, or that 1,000,000 eggs well drained will weigh abont five
pounds. Again, by assuming one-nineteenth of an inch as the standard, or by precipitating a
known guantity in chromic acid and measuring, we find one quart, or fifty-seven and three-quarters
cubic inches, to contain a little less than 400,000, or that 1,000,000 will measure between two and
a half and three guarts.

“ With these facts in mind, it will be an easy matier to estimate the quantity of eggs taken
for hatching purposes during any given season.

“When the little fish first breaks through the shell of the egg that confines it, the fetal curve
or crook is still guite noticeable, but it soon straightens, and is then about five-sixteenths of an
ineh in length. At this time the yelk-sack, sitnated well forwurd, is quite large, but so transparent
a8 to escape the notice of the ordinary observer. This is gradually ahsorbed, disappearing wholly
in about ten to fifteen days, and the Jittle fish begins to move about with a peculiar serpentine
metion, at times darting quite rapidly, and then remaining motionless, as if resting from its
exertions. It now begins its independent existence, and moves about more frequently, apparently
in search of food, From this date it is impossible to follow the Cod, for none have been confined,
and it is only by catching large numbers at different seasoua and carefully recording thetr weights
and measurements that one is enabled to judge of their growth. The habits of the species, that
canse them to live near the shore for the first few years, farnish excellent opportunities for sach
observations, and many were examined during our stay at Cape Ann.

« At the outset the problem becomes difficult, in that the spawning period, instead of being
limited to a few weeks, as is the case with most species, extends over fully three-fourths of the year,
and the difficulty is greatly inereased by other canses that affect the rate of growth of individuals
hateled at the same time.

“The results were what might be expected; for a table of measurements, made late in June,
gave an almost continuous series, with only one or {wo breaks, that could with certainty be taken
to represent the non-spawning period of the fish. But though the gaps were so completely closed
by the extremes in vartation, which seemed to eause even an overlapping, showing the Jast hatched
of one season to be smaller than thé first hatched of the next succeeding, yet there was a tendency for
the greater number of individnals to be thrown into groups at intervals in the series, these seeming
to represent the height of the spawning season for the different years. The break was distinet
Letween the smallest and those of a year earlier, so that, taking the height of the spawning season
on the south side of Cape Ann to be December, the large number of young fry ranging ivom oné
and a half to three inches must have been hatched the previous winter, and were consequently
about six onths old. The large number of individuals havipg a length of nine to thirteen inches
indicated the normal growth of those hatched s year earlier, or fish of eighteen months, to be ten
to eleven inches, and their weight seven to eight ounces. The next group, or the fish thought o
be thirty mouths old, measured from seventeen to eighteen inches, with an average weight of two
to two and a quarter pounds. The fish now begin to increase more in weight than in length, soon
appearing in the markets as ‘Serod, and by the following summer measure about twenty-two
inches and weigh from four to five pounds, ' '

«Beyond this period nothing can be determined, for the variation, constantly growing greater,
now gives every size and weight, with no indication of breaks in the series. o

«But enough has been learned, if the above be correct, to show that the male reaches matarity
at three and the female at four years; for the smallest ripe male noticed daring the season of
1878279 weighed three and a half and the amallest ripe female five ponzida. '
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“Evidence i3 not wanting to show that a Cod spawns every year, aud that it deposits the
entire number of eggs in the ovaries each season. We have examined hundreds of specimens and
have failed to find a single instance where the condition of the ovaries did not clearly indicate
that such was the case. During the first of the season no mature fish were found in which
eggs were not present, thongh they often varied greatly in development from very small to
nearly ripe. Again, later in the season, no spent fish were seen with any eggs remaining
in the ovaries; and no fish were found daring the spawning period in which the condition of the
ovaries did not indieate that the eggs were gradually maturing, and would be deposited belore the
close of the season.

“The eggs contained in the ovaries are separated into little irregular conical clusters, each
being conneected with the general mass by a slender thread that expands into a delicate membrano
containing minute and diffusely branched blood-vessels. This membrane euvelops each of the egps,
and the blood-vessels sapply the nutrition so necessary to their future growth and development.
As the eggs mature they graduoally inerease in size, until, when ripe, they become detached from
the membrane, and pass down through secondary channels into the main channel leading to the
genital opening of the female.

“The first ripe female seen during the season of 187879 was found in a lot of shore.
fish or ground-tenders landed September 2. The eggs were noticed to be maning from this fish as
it lay wpon the floor of the fish-house. On opening it, we found that it bad just begun spawning,
for a few eggs ouly, perhaps five per eent, of the entire number, were transparent, and o small
uumber of these had separated from the membrane and fallen into tlie channels leading to the
genital opening, while the great bulk were far less mature and represented almost every stage of
development, from green to ripe.

“From this date ripe fish, both males and females, were oceasionally taken, though they did
not become abundant until the middle of October. Early in November, when the school-fish made
their appearance or the south side of Cape Ann, the individuals varied greatly in their spawning
condition; some were quite ripe and had already thrown a portion of their eggs, while others were
50 green as to indicate that they would notf spawn for several months at least, though, in nearly
all, the eggs had begun to enlarge. By the first of December fully fifty per cent. of the eateh had
tommenced spawning, but when driven away, probably by the unusuall ¥ heavy storms, in January,
a few were not quite ripe, and the majority had not thrown all their eggs,

¥ About the first of February the fish in Ipswich Bay were found to average fully ninety per
cont. males, with the spermaries mostly well developed. At this time there was a great variation
in the ovaries of the females; of these not more than one in ten had spawued, while fully sixty
per cent. were still green. By the middle of the month the females numbered abons furty per eent.,
though over half had not commenced spawning. On March 13, three bundred fish {rom this sehool
¥were opened, with the following results: Fonrteen per cent. were spent males; fifty-three per cent.
Wwere ripe males; six per cent, were spent females; fourteen per cent. were females in varions stages
of spawning; and eleven per cent. were green females. May 10, fully half of the females bhad not
finished spawning, and an occasional green one was noticed. Kven in June, whon the fish left the
¢oast, a very few, though ripe, had not finished throwing their eggs.

‘The resnlts of the above observation prove not only interesting, but surprising, for we find
the Qodfish Bpawhing through nine consecative months in the same locality, a period far exceeding
that required by any other species of which we have any knowledge.

' _“'This_-'ﬁwt can be more easily understood when we remember that the individuals do not
deposit all their eggs in a single day or week, but probably continue the operation of spawning
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over a period of fully two montks. That this is true there can be little doubt, for when the
females first begin to throw their eggs only a very small percentage of the whole number are ripe,
while the balanee show every gradation to the perfectly green and immature. By frequent exam-
ination of individuals in more advanced stages, it was found that the eggs gradually continue to
increase in size as they mature, and that as fast us they become detached from the membrane they
pass down througl the channels to the opening, and are excluded from the body, either at the
will of the parent or by internal pressnre eaused by the inereasing size of the eggs, to make room
for others. 1t would Dbe impossible for a fish to retain all, or even a small part, of its eggs in the
roe-bags until the last had matured, for the increase during the development is very great, and
they wonld come to have u bulk greater than the entire stomach cavity of the fish. The pro-
ducts of the ovaries of a seventy-five pound fish, after impregnation, would weigh about forty-five
pounds and measure nearly seven gallons, equal to over half of either the weight or Lulk of the fish.

s« Amother proof that the Codfish deposits its eggs gradunally during a long period is secn in the
fact that few can be taken from the fish at a time. In ‘stripping the fish/ at the hatchery in
Gloucester, it was found that only one quart, or less than 400,000 ezgs, eonld be taken from a
twenty-one ponnd fish at a single stripping. Allowing the ovaries of this fish to contain 2,700,000
eggs, and the time of spawning to be two months, the fish must deposit in the natural way 337,600,
or nearly @ guart, each week,

«But by the artificial method, where strong external pressure is applied, many more eggs are
probably secured at once than would be naturally thrown by the fish. Thus the fish must either
gradually deposit more or less eggs each day, during the entire spawning season, or it must deposit
at intervals separated by only a day or two at wmost.

“The schools of Cod move about but little during the spawning season, except when driven
away by enemies or by violent storms. After they reach the waters of Cape Ann, fishing continunea
best in the same localities, and eveu upou the same spots, until they leave. The individuals, too,
seem to move about but little among themselves. When the female becomes ripe she Temains
quietly near the bottom, while the male, & little more uctive, often swims higher up. This is indi-
cated by the fact that greater numbers of spawning females are taken with the trawl, which
lies directly ou the bottom, than with the hand-line a little way above it, while the males are taken
on one as readily as on the other.

“Tt may not be impossible that the eggs are fertilized while floating about in the water some
minutes after exclusion, and that the strong tides usnally found on the spawning grounds play an
importaut part in distributing the germs, thus making the chances of impregnation more favorable.
Indeed it may be possible, and, if the spawning goeg on gradually for several months, seems 1ot
improbable, that the immediate presence of the opposite sexes during the act of spawning iz not
necessary, but rather that the eggs are fertilized mainly by aceidental contact. Observations
would seem to strengthen the probabilities of this theory; for, if the fish went in pairs, they would
often be taken on adjoining hooks of the trawl, or one on either hook of the hand-line. Such is
not usually the case, however, but, on the contrary, several of the same sex are more frequently
taken together,

“The eggs have a specific gravity of 1.020 to 1.025, as indicated by the fact that they float in
salt water and sink rapidly in fresh, They may be found at the surface in common with eggs of
the Pollock, Haddock, and probably other species of the cod family, when the sea is smooth; but
when the water becomes rough they are carried to a depth of several fathoms by the current,
though the tendency is to remain near the surface. The oldest fishermen had not the stightest
knowledge of this fact, but held to the theory that the fémales deposited their eggs on ‘the roucks,
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where they were visited and impregnated by the maler, and left to become the food of the various
animals so abundant in such localities. They had at times noticed the little transparent globulax
bedies in the water, but it had never oceurred to them that they were the eggs of any fish,

“There are many ways in which the eggs mmay be destroyed. The principal loss iz probably
the result of non-impregnation, for unless they comde in contact with the milt of the male very soon
after being thrown from the parent they lose their vitulity., Again, being drifted about by the winds
and tides, they ave often earried long distances from the spawuning grounds into fthe little bays and
coves, and are driven in immense uambers upon the shores, or are left dry by the tides, where they
soon die from exposure to the atiosphere, or, dating the cold winter weather, are ingtantly destroyed
by freezing. Ipswich Bay, the most extensive spawning gronnd in the locality, is espeecially
unfortunate in this purtienlar, for the heavy stormas from the north and east sweep with unbroken
force across its surface, and each breaker as it rolls in upon the beach must carry with it many
millions of eggs.

“ But such impregnated eggs as escape destruction apon the shores are subjected to the ravages
of the myriads of hungry animals living about the rocks and eoves,  Oue day in January we placed
a jelly-fish or medusid, having a diameter of but oue and a half' inches, into o tray of eggs in
the hatehing-room, and in less than five minutes it had fastened seventy eggs to his tentaeles,
loading some of them so beavily that they were severed from the body by the weight or resistance
of the eggs as they were dragged through the water,

“By the aid of a wmicroscope, numbers of vorticelli were frequently found upon the eggs,in one
cuse forty-six being counted on a single egg,  In addition a peculiar growth, thonght €o be minute
algm, was often noticed upon them. Just what influence these wonld exert, or whether they would
occur in the elear water ontside the harbor, is not known. TLus, owing to the many different
circumatances that tend to destroy the eggs, probably but a very small humber out of & million
are successfully hatched, and of the young fish but few reach maturity.”

In the winters of 1878-779 and 188081 the United States Fish Commisaion aucessstully earried
on the work of artificial propagation of Codfish. The results of the first winter’s work at Gloncester
will e found detailed in Mr. EarlP’s paper, from which gnotations have already heen 80 extensively
taken,

In addition to his other observations, Mr. Earll computed the number of eggs in Codfish of
different sizes. The results of his observations are shown in the following table;

Table showing the number of egys in Codfisk of different sizes.
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Tt im interesting to compare theso with the observations made during the last century, refor-
ences to which may be fonud in ull the standard works on natara] history. Lenwenhoek is said to
have found in a Cod of middling size 384,000 cgps, Harmer found, in one weighing eighteen or
twenty pounds, between 3,000,000 and 4,000,000 eggs, It was examined December 23, and was
estimated to have 294 eges to the grain, the ovaries weighing 12,540 grains; the total number,
according to this caleulation, is 3,686,760.1

THE sizE oF CoDFISHL.—The resuli of Mr. EarllVs observations indieates shat in June the
fish hatched the previous winter, or about six montls old, range from one and a half {o three
inches in length; while those from nine to thirteen inches long, and weighing seven or eight
ounces, were eigliteen months old; those seventeen to eighteen inches long, and weighing two to
two and a quarter pounds, were supposed to be two years and 2 half old; those of about twenty-
two inches, which weighed four to five pords, were three years and & half old. Healso concludes
that the male reaches maturity st the age of three, and the female at the age of forr years, for the
smallest ripe male noticed during the season of 1878779 weighed three and one-half pounds, and
the smallest ripe female five pounds,

On pages 733-734 of Mr. Harll’s report may be found the measurements of a large number
of Codfish of different weights, and with the ovaries and spermaries in different stages of develoy.
ment. These measurements are interesting, since they show the relation between the length
and weight of individueal fish,

I have before me memoranda relating to a large namber of enormous Codfish, taken along
the New Iingland coast at variows times from 1830 to 1879, It seems unnecessary to refer to them,
excepting the cases of a few which exceed one hupdred pounds in weight.

Capt. King Harding, of Swampseott, tells me that he onee canght, on the eastern side of Cape
Cod, a fish weighing 10t pounds as it came from the water.

On the 22d of July, 1873, Miss Fannie Belis, of Saint Louis, while on a fishing excursion off
Bastern Point, on board the yacht ¢ United States,” caught a Cod which weighed 13¢ pounds.

Capt. G. H. Martin caught, off Chatham, a Codfish which weighed, dressed, 111 pounds.

Capt. Stephen Mar, of Gloaeester, saw a Codfish taken on George’s Banks in 1838 which, after
having been eviscerated, weighed 136 poands.

Qaptain Atwood says, on the coast of Cape Cod he has never seen a male Codfish, with one
exeeption, which weighed more than 60 pounds; he once saw one, however, which weighed 160
pounds. This fish was not much larger than an ordinary fish weighing 75 pounds; but was very
thiel.

Captain Atwood remarks: “In regard to gize, the Cod differs very widely in different localities.
When taken on the Grand Dank it usually requires from thirty to forty to make & quintal when
dried. Those canght in the (Gulf of Saint Lawrence with hand-lines are smaller, requiring
seventy to aighty per quintal; in the same locality, however, Ood caught on trawllines require
only twenty o fwenty-8ve per guintal, while on the soast of Labrador they are sll small, and it
requires about ove hundred to one hundred and ten to make a quintal.”

Writing in the smmmer of 1877, Captain Atwood expressed the opinion that the average
weight of the fish taken about Cape Cod was in the neighborhood of ten pounds; but he informed
me that in the winter of 1877, in two days, thirty thonsand pounds of Codiish were landed from
the boats, and that there was not a fish among them small encugh to be classed as a markst Cod,
a market Ood weighing from six to ten or twelve pounds.

1 Philosophical Transactions, vii, 1778, p. 287



$17E OF TOE COL, 221

I have before me much informatior concerning the average size of the fish caught at different
geasong of the year by the fishermen ut different iocalitica along the coast, but it seems at present
hardly necessary 1o discuss this subject at greater length.

CONCLUSBIONS A8 TO DECREASE OF COD FIRHERIES ON THE NEW ENGLAND COAST.—In
conclusion, it may ot be amiss to guote the remarks of Professor Daird conceruing the decrease
of Codiish along our ¢oast, und the probable causes for such decreaso:

«Of all the various fisheries formerly prosecated divectly off the coast of New England, north of
Cape Cod, the depreciation in that of the Cod appears to be of the gréatest economical importance.
Tormerly the waters abounded in this fislz to such an extent that a large supply conld be taken
throughout almost the entire year along the hanks, especially in the vicinity of the mouths of the
Iarger rivers. At that time the tidal streams were ulmost choked up with the alewives, shad, and
salion that were straggling for entravce in the spring, and whick filled the adjacent waters
throughout a great part of the year,

@Ax i well koown, the erection of impassable dams across the strenmns, by preventing tbe
ascent of the species jnst mentioned to their spawning grounds, preduced a very great diminution,
and almost the extermination, of their numbers; so that whereas in former years a large trade
eould be carried on during the proper season, bow nothing would be gained by the effort,

«Of late the attention of the legisiatures of the New Inglund States has been called to this
faet, and to the importance of restoring their fisheries, and a great deal has beea already aceom-
plished toward that end. Unfortanately, however, the lumbering interest in Maine, and the
manafacturing in New Hampshire aud Massachusetts, are so powerfud us 1o render it extremely
difficult to carry out any measures which in any wiy interfere with their convenience or profits;
ahd notwithstanding the pussage of laws requiring the coustruction of fishways through the
dams, these have cither been neglected altogether, or uwre of such a charucter s not to apswer
their purpose. The retorm, therefore, however imperatively required, has been very slow in its
progress, and many years will probably clapse before efficient measures will be taken to remedy
the evila referred to.

“1t wonld, therefore, appear that while the river fisheries have been depreciated or destroyed
by means of dame or by exhaustive fishing, the Codfish have disappeared in equal ratio. This
is not, however, for the same reason, as they are taken only with the line, at 0 rate more than
compensated by the natural feeundity of the fish. I am well satisfied, however, that there is a
relation of cause and effect Detween the present and past condition of the two series of fish; and
in thiz I am supported by the opinion of Capt. U. &. Treat, of Bastport, by whem, indead, the
idea wae first suggested to me. Cuaptain Treat is a successful fisherman and dealer in fish on a
very large scale, and at the same time a gentleman of very great intelligence and knowledge of
the many details connected with the natural history of our coast fishes, in this respect worthily
repregenting Captain Atwood, of Provincetown. It is to Captain Treat that we owe many experi-
ments on the reproduction of alewives in ponds, and the pessibility of keeping salmon in fresh
waters for a period of years, The general covclisions which have been reached, as the result of
repeated conversations with Oaptain Treat and other fishermen on the coast, incline me to believe
that the reduzetion in the cod and other fisheries, so as to become practically 4 failure, is due to
the decrease off our cowst in the quantity, primarily, of alewives; and, secondarily, of shad and
salmon, more than to any other cause. _

“Yt is woll known to the oid residents of Eastport that from thirty to fifty years age Cod could
be taken in abundance in Passamaquoddy Bay and off Bastport, whero only stragglers are now
tobe caught. The same is the case at the mouth of the Penobscot River and at other points along
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the coast, where ones the fish came close in to the shore, and were readily eaptured with the hook
throughout the greater part of the year. That period was before the multiplication of mill-dams,
cutting off the ascent of the alewives, shad, and saimon, especially the former. The Saint Croix
River was clioked In the spring with the numbers of these fish, endeavoring to aseend; and the
same may be said of the Little River, the ontlet of Boynton’s Lake, about seven miles above Bast-
port. The lake in question is one of considerabla size, and was visited by immense nnmbers of
alewives, which could be dipped out, to any extent, on their passage upward, while the waters of
the adjacent bay were alive with the young fish on their retarn.

“The fish themselves enmter the walers of the streams in May or Juue, and return almost
immediately after spawning to the sea. But they may be taken by the drift-nets alomg the
shores as early as March and April; and, indeed, it is quite probable that the whole period of
their aboede in the salt water is spent adjacent to the rivers in which they were born. The youug
come down from the pomds in which they are hatched, from Aungust to Oetober, keeping up a
coustant stream of the young fish. In this way a supply of slewives was fo be met with
throughout the greater part of the year, and nearer the coast they furnished every inducement
for the Cod and other ground fish to come inshore in their pursnit. .

“It is true that the sea-herring is also an attraetion to these fish, and probably but for their
presence our pollock, haddock, and hake fisheries would be greatly diminished. Nevertheless,
the alewife appears to be more attractive as a buit, and furthermore the sea-herring arc less
constantly on the eoast, espevcially inshore, ocenrring 28 they de at stated intervals, when they
come in from the deep sea to spawn. Tt is possible, too, that they are less easily captured by the
Cod, since they swim nearer the surface than the alewives. CQorroboration of this idea is furnished
in the testimony of Mr. W. B, McLaughlin, of Southern Head, Grand Manan, This gentleman
informs e that the only stream in the island which ever furnished alewives to any extent was
Beal Cove Creek, which discharges to the east of the sonthern extremity of Grand Manan, and
into which these fish entered in immense numbers in the spring. At that time Cod, Haddock,
and Pollock, as well as halibut, were taken in great abundance in Seal Cove Sound, between
Harwood Cove, on Wood Island, and Indian or Parker’s Point, on the main island. They were
to be met with during the greater part of the year, especially from May o Jannary; and the
fishery in the cltannel-way within a quarter of a mile of the shore was really more productive
than on the banks much farther out to sea.

“Although still a young man, Mr. McLaughlin recollects the capture of these fizsh; and,
indeed, as a mere boy, enjoyed the sport within a very short distance of his father’s houge. Soon
after that time a dam was built scross this stream about two hundred yards above its mouth,
cutting off entirely the upward passage of the aslewives, and by a remarkable coincidence, if it
be nothing more, the cod fishery in guestion diminished very seon after, and in a very few years
ceased alinost entirely, so that up to the present time there are not enough Cod in those waters
to repay the experiment of attempting to catoh them. A few alewives still find their way uyp to
the foot of the dam, but in sach small numbers as to make it often doubtful whether there are any
there or not.

#The other fishing grounds abeut Grand Maron ave farther cut to 883, at the northern end
of the igland, where there are no alewives, and where herring appear to be the principal foeod,
although the variation in the abundanee of these in different BEASONS aPPears to have an inumrtﬂrﬂ13
bearing apon the number of Hake and Qod. :

“If these conclusions be correct—and I am quite satisfied of their geneml -validity—-—we
have, for the efforts made to establish fshways in the rivers of Maine, Now Hampshire, and
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Massachusetts, a much more weighty reason than that of merely enabling a few salmon 1o enter
the streams in order to permit their capture while on their way.

“Whatever may be the importance of inereasing the supply of salmon, it is trifling compared
with the restoration of our exbamsfed eod fisheries; and should these be brought back to their
original condition, we shall find, within a short time, an increase of wealth on our shores, the
amount of whieh it would be difficult to calenlate, Not ouly would the general prosperity of the
adjacent States be enhanced, but in the inercased number of vessels built, in the larger number
of men induced to devote themselves to maritime pursuits, and in the general stimulus to every-
thing connected with the basiness of the seafaring profession, we should be vecovering, in w great
measure, from that loss which has been the source of 8o much lamentation to political economists
and well-wishers of the conntry.”

66. THE TOM CODS. MICROGADUS TOMCOD AND M. PROXIMUS.

TR ATLANTIC T'oM Cobn.—The Atlantic Tom Cod, Microgadus tomeod, ix foand only in the
Western Atlantie, ranging from New York at the sonth 1o Cape Bable at the north. It is
ordinarily known as the Tom Cod, but in the Bay of Foudy, and in various places south of
Cape Cod, it is known as the Frost Ifish, owing to the faet that it becomes most abundant in
the early part of the winter, when it approaches thie shore aud even ascends the rivers and creeks
for the purpose of spawning. Drv. Delkay states, on the authoerity of Dr. Yates, that Tom Cods
sometimes appear at Albany in abundance, while I am informed by the Rev. Dr, F. Gardiner
that they are taken in winter in thie Kennebee, sixty miles from its mouth, and far above the reach
of the tide. They ascend the Charles River to Watertown, where they are taken in dip-nets and
by the hook from the wharves and bridges. Although most ubundant near the shores and in the
streams in early winter, tliey are found along the coast at all seasons of the year. 1n form the
Tom Cod is the minintare of the Codfish, rarely exceeding ten or twelve inches in length, and
there is mueh diffienlty in distinguishing the young of the two species. The Tom Cod, however,
varies even ere in its color than the Cod, snd severnl varieties have been deseribed under
different names. Wlen these fish approach the shores in winter they are taken in great quantities
with nets, and are esteemed in many localities as a great delicacy.

The Tom Cod feeds npen numerous species of crostaceans and moellusks, and also npon the
young of many other kinds of fishes, _

THE Pacirig Tom Con.—Profesaor Jordan gives the following netes apon the elosely related
species, Microgadus provimus, found in California, and there known as the Tom Cod:

“The English at Victoria kvow this species by the name ¢ Whiting.' Elsewhere on the coast
the nagme of ‘Towm Cod’ is universally applied to it. In the restaurarnts at San Francisco, it is
wsually served nnder the name of S8melt. It reaches the length of a foot and a weight of about
half o pound. It ranges from Monterey to Puget Sowml and vorthward, being everywhere very
abondant, and taken in great numbers in seines and sweep-nets, both ontside and in the bays. Its
food is small fishes. Nothing special is known of its Lreeding Labits; it is apparently abundang
at all seasons. If is one of the important food fishes of the coast, always abubdant and always
meeting a ready sale. Its flesh is, however, watery amd tasteless, and cannot be ruted high.”

67. THE HADDOCE., MELANOGRAMMUS ZEGLEFINUS.

DiIsTRIBUTION.—The Haddock, Bfelé.mgmmmm eglefinus, is found only in the Aflantic. Tis
wanderings arve more limited than those of the Cod. 1t is not found neatly as far to the north;
while its southern range is no wider., Haddock are probably found in company with Codfish on all
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the northern fishing grounds, as far south, at least, as the QOapes of Delaware, though concerning
their occurrence in southern waters there is dearth of information. In winter aud spring they are
taken in Fisher's Islapd Sound and outside of Tisher’s Island, on the coast of Easteru Conrieticnt ;
and also in great quantities on Nantucket Shoals by the smacks, and are carried thence with
Cod into New York market. In 1871 it was estimated that the catch of Haddock here was
nearly equal to that of Cod, altkough the latter usually predominate. They abound north of Cape
Cod, in the Gulf of Maine, and in the Bay of Fundy, in the Basin of Minas, on the eoast of Nova
Scotia, in the Gulf of Saint Lawrence, and in the Bay of Chaleur. In the Gulf of Baint Lawrence,
according to Captain Atwood, they aro not very abundant, but the individuals taken are very large.
They are taken on the western coast of Newfoundiand in winter; their northern limit appears to
be marked by the Straits of Belle Isle, latitude 520 N. The researches of Dr, A. 8. Packard on
the coast of Labrador failed to bring this species to light, and fishermen of that region told him
that in the courge of forty years’ experience thay had never seen a Haddock, 1n 1863 and 1864
they were found in abundance on the sonthern border of the Grand Bank. Capt. R. H. Hurlbert
states that he has seen them in great abundance in May at Louisburg, Cape Breton, playing at
the surface among the reefs, but that they are not so frequent on the Grand Bank ns on the
Western Bank, and, in turn, less common there than on George’s Bank.

In the Bastern Atlantic the range of the Haddock is somewhat wider, for they are found ixn the
seas of Iceland, the whole length of the Scandinavian coast to East Finmark and Varanger Fjord,
and on all the shores of Great Britain, and in the North Sea, where they are particularly abundant,
though rarely or never entering the Baltie. There is o ovidence that they are found to the south of
the English Channel, De La Blauchdre states that they are caught in con giderable numbers on the
coast of Mancke. In the Rastern Atlantic, then, they are found between the parallels 480 and 66°;
iu the Western Atlantic between the parallels 38% and 539.

NawEs.—The Haddock is often called * Dickie” by Connecticut fishermen. Hadot and Hadou
are old French names for the same fisk, though the species is now usnally known by the name Egrefin.
Tn Scotland the name is said to be pronouneed almost in the same way as in France, and is often
varied to Haddie. It is the Schellfisch of Germany. Concerning this fish many of our fishermen
entertain the samo idea, which with them can hardly be called a superstiiion, that the Llack spots
upen their side are due to the impression of the thumb and finger of Saint Peter when the apestle
took the tribute money out of the month of a fish supposed to be of this species, the fisherman’s
mark having been continued among its descendants ever since. This notion is prevalent also in
England, and in Southern Eunrope is attached to other fishes, particnlarly to the John Dory, Zews
faber. It is needless to say that no member of this family oceurs in the Sea of Galilee.

MovEMENTE.—Haddock are not go active and powerful as the Cod. Dr. Gilpin has expreased
the opinion that on the coast of Nova Scotia they do not retreat so far from the shore in winter as
the Cod, but this does not appear to be true in Massachusetts Bay.

Storer, in 1839, made the assertion, which was repeated in 1867, in another edition of the
% History of the Fishes of Massachusetts,” that in Massachusetis Bay in the warm season about
twelve hundredweight of Haddoek are taken to each hundredweight of Codfish, and in the wiater
abont twelve hundredweight of Cod to each hundredweight of Haddock; but since the haddock
fishery is of longer duration, the proportion throughout the year averages about three Haddock to
one Cod. They abound in Massachusetts Bay throughout the summer, and it is at this season also
that they are taken in the preatest abundanee on the off-shore banks in the Gulf of Saint Lawrence.

There is & strange absence of information concerning their movements on the European coast.
On the coast of East Friesland the haddock fishery is permitted by law from March to the begin-
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ning of June, and from October to the mididle or end of January, a winter recess being allowed for
the purpose of spawning. It is stated by Dr. Wittinack that daring the heat of summer they
retreat from these coasts, with the Cod and the lounder, into the deepest waters, appearing agaiu
towards the end of September. On the coust of Svotland they are said to be most abundant in
winter. In Massachusetts Bay, as it has been said, they ate most abundant in summer, coming
in after the cod pass out, thougl they are also taken in deeper parts of the bay the whole winter
long, and are sought at this season on George’s and other ofi-shove banks as well as localities
farther to the north,

A gtudy of such data s these is unsatisfactory in the extreme, since it is impossible to draw
fromn them any conclusions conceruing the relation of the movements of ‘the Haddock to the tem-
perature of the water in which it is found. The ouly movements whicl are now intelligible are
those which take place at the period of spawning.

ABUNDANCE.—Remarkable variations in the abundauee of this fish ave upon record; at certain
times they have been exceedingly rare, at others abundant in the extreme. They appear to be
much wmore gregarious than the Codfish, and to swim together in large schools from place to place,
Storer, writing in 1833, said that they were common abont Cape Cod, bat that ten ycars before they
had been rare. An item in the “ Gloucester Telegraph,” June 3, 1837, stated that Haddoek were
al that time brought in abundautly and sold from the Swampscott boats at a cent apiece.

According to Capt. . W, Merchant, in the years from 1814 to 1820 there was a great cateh in
the vicinity of Nahant, about five miles at sea, east-southeast. So plenty were they that two men
and one boy could catch with hand-lines from one boat 600 to 1,000 in number in one day. This
school of fish came in about the 20th of March and continned uutil the first of May, then grad-
ually decreased and spread over the fishing banke in Massachusetts Bay. At this time the
majority of the boats belonged to Sandy Bay, now Rockport, and to Gloucester.

Capt. King Harding, of Swampscott, tells e that in 1843 Haddock were 80 scarce that they
were gold singly. The fishermen received twenty-five cents each for all they conld get. A vessel
could not get more than one hundred in the course of g day’s fishivg.

At this time Isaac Richk & Co. chartered the schooner Harriet,” of Duxbury, to go out on a
special cruise for Haddock, paying $200 toward the venture. She started ont with a crew of five
men about the 20th of Febrnary, and fished on soft bottom iu the deepest water. Her fare war
two hundred and twenty Haddock, and the trip was considered a remarkable snecess.

In May of the next year great schools of little Haddock came in. They were six or eight
inches long and a great bother to the fishermen. The following year they were abont half grown,
or & foot or 80 in length and very thick. They came in May.

In 1846 they came in earlier, many in March, but mostly in May. They were quite large and
very abundant.

Haddock were also very abundant in 1857. On the 13th of March one Landred Swampscott
tishermen, in twelve vessels, caught in a period of abont six hours 160,000 pounds of fish, chiefly
iaddoek,1

Io 1877 and 187° .ne Haddock were very larga and quite scarce. In the winter of 1877 and
1878 they were larger than for many years. Some were casght near Swampscott which weighed
fifteen and sixteen pounds. The average size ia from four to six pounds.

Captain Atwood states that in 1834 Haddock were very scarce on the Grand Bank, and few were
¢anght anywhere on the coast, but in 1840 they became so numerous about Cape Cod as to interfere

seriously with the cod fishery, devouring the bait before the Cod could reach it, and about 1850
T AL e i emien — e e m e ¢ i s ot

: i ‘Lewis: History of Lynu, p. 450.
RLE N
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threy had increased so rapidly that the markets were glutted. 1n 1864 they were caught in great
numbers and were still 'on the increase, In 1870 the same observer related to the Massachusetts
senate the story of another period of searcity and abundance. His statements way be found in
the Report of the United States Connuission of Fish aod Misheries, part 1, 1873, p. 118 Ie
elsewhere says:

“If over-fishing were possible, it secms to me that we shionld see some of its results where great
changes have taken place in the modoes of onr fisheries of Cod and Haddock in Massachusetts Bay.
Wikt is ealled “traw] fishing” wus first introduced about 1850, and it resulted in the taking of a
vast nwuber of fish of these varleties. In cousequence of (lie competitiou in the business, the
Swampseott people petitioned the legislature for a lnw prohlibiting trawl-fisking, on the ground
that it would exterminate the ITaddock, At that time I proved before the legislatare that Had-
dock was much more abundant than it bhad been at any previeus time, and that X was selling
them at thirty-seven and a half cents per bundred pounds. That fishery has been going on ever
sitice, atd the amount taken was greater this last winter than for ruauy years past, A fisher-
man in a dory fifteen feet Iong has often Dhronght in as mnel as 1,500 pounds in a single day.
There #re eighty boats fishing ons of the harbor, and 83,000 pounds have been canght iu one dajy.
This inerease has taken place in spite of the constant practice of the new mode of {ishing, by
which twice as wany are taken in the same time as formerly !

Captain Atwood explaing fhe great increase at this time by the introduetion of fishing with
long trawl lines, which destroyed many species of fish preying wpon haddock spawn. At the
present time Haddock are very abunadaut; they are canglit throughout the summer in great
numbers by the Irish market-boats of Boston, and in winter a large fleet of Gloucester and Port-
land vessels are engaged in catching them upon George’s and other off-shore bauks. These
vesgels fish with trawl lines, and it has been stated that a single erew has been known fo
take nearly 60,000 pounds in a day.®

Foop.—The food of ¥he Haddock resembles that of the Cod, except that they are, if possible,
jnore omnivorous; their diet consists, however, largely of invertebrates. They are rarely seen
feeding at the surface, though they devour the spawn of other fishes, particularly that of the
herring, with great cagerness, They devour great qoantities of shells, many of them of the bur-
rowing species.  I'rofessor Verrill has well said that a complete list of the animals devoured by
the Haddock wonld doubtless include all the mollusks belonging to the fauna of New England.

The Haddock are said to be particularly abundant on ciam-banks. From thig habit of feeding
on shells has originated the German name for the fish. The difference between the habits of the
Haddock and the Cod is illustrafed by the remark of Captain Atwood that Haddock will take a
baited keok as it rests apou the ground, while the Cod will ouly notice it when it is raised a short
distance from the bottom. Salted menhaden is a favorite bait for Haddock, but not desirable for
Cod, while both Cod and Haddock will readily take stale clams, which are much better for bait
than fresh ones,

REPrODUCTION,—The spawning habits of the Haddock in our waters have been carefnlly ob-
served by Mr. Earl, whose statentents are quoted below: On the German coast the Haddock spawn
on rocky bottoms iu February and early March at a depth of twenty-two to M

! BExtracts from Captain Atwoonl’s munmuseript biography,
“Big Hapnock TiiT.—8chooner “35. L, Rowe,” of this port, Capt. Sewsll W. Bmitly, arrived from George’s on
Monday at Bostan, with 70,000 ounds of Haddock, the largest trip ever landed. Time absent, five days, The lazgess
trip previoas te ihis was Janded by the same skipper in schooner “ Cora E. Smith,” 52,679 pounds, Febroary 13, 1677,
An Bebruary of the same year, schoonoer #'aul Revere,” Capt, Jobn Bentley, landed 51,700 pounds of Haddeck and
2,500 ponnds of Godfish as the result of vtie day’s fishing. —Capo .dun Advertiser, Fobrnary 91, 1878, '
SWITIMAGK, 1.: Beitriige zur Pischerei-Btatistik dos Deutschen Reichs, 1575, p. 95,
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and according te Yarrow the spawning period is the same on the British coast, the young growing
to a length of six or seven inches before the beginning of September. At the Loffoden Isles, accord-
ing to Bars, the spawning seagon of the Haddock takes plaee a little Iuter, beginning toward the
end of February and being at ifs beight late in March.!

Mr. Earll’s observations are as follows:

¢ The fish usnally remzin on the offsshore banks 1ill the winter is over, and they Jdo not reach
Cape Ann until just before the spawning season, which for this species begins about tle middie
of April and continnes during nearly three months, the height of the season being in May.

“1n the spring of 1870 it is thought that two schools visited this coast, the first, compoged of
{lal of large aize, artiving early in April and leaving by the middle of May; and the atlher, com-
posed of smaller individuals, reaching the grounds about the 20th of May and leaving gradually
after the 1st of July, a few remaining during the greater part of the summer. When the fishing first
began the fish were several miles from the shore, but they continned to ‘work in,” until there was
goodt fishing ab the mouth of the harbor for several days, after which they seemed to move back
again, and toward the close of the season remained on muddy bottom, when trawls were extensively
nsed in their capture.

“ Early in May Haddock were so plenty that one man caught 1,881 pounds in one day with
hand-lines, and about the same time many different fishermen secnred over 1,000 pounds daily,
Thoe males were usnally a trifle more abundant, though at times the females composed fully half of
the catch. The latter average larger than the former, and some days there would be o difference
of two pounds in favor of the temale.

“The first ripe femmales were noticed on the 234 of Ajpwil, and in the middle of July an occa-
sional one had not finished spawning. The first eggs were secured May 5, and others were taken
at intervals to June 2, the total guantity being about 250,000, The method of impregnation was
similar to that used for eggs of the Cod, and the size of the eggs was one-ninetecuth of an inch,
Though the number contained in the larger individuals of the species reaches over 1,800,000 (see
table), the quantity obtained for hatching purpoeses at any one time was quite smail as compared
with the number taken from the Cod or the Pollock, and the quantity of milt in the male fish was
very much less than in either of the other species.”

Mr. Earll’s observations confirmed those of Professor Sars, that the spuwn of the Haddock
foats at the surface like that of the Cod, and that the spawning process is in every way similar,
The following table gives the result of his enumerations of the number of cggs in Haddock of
different sizes:

Table showing the number of eggs in Haddock of different sizes.
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! Report of the United States Commission of Fish and Fisheries, part 5, 1875, p. 566,
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The average size of the addock is probably not far from three or fonr pounds; many twelve.
pound fish are bronght to market, and individuals weighing seventeen pounds are on record,

In 1879 Haddock were suecessfully hatched, under the supervision of Mr. Earll, at the Glon-
cester station of the United States Fish Commission, .

UsEs.—The Huddock is now very highly csteemed as a food fish, baving grown in favor during
thee last twenty years. It is especially desirable for botling or for muking chowders, and is a prea
favorite in Boston, while in Philadelphia enormons gnantities are yearly conpsumed. Being wel)

“adapted for preservation inice, great nowbers of them are distributed through the interior of the

couutry, together with the Codfish. The success with which the Scoteh method of sinoking Had.
dock bas been introduced into this country has also greatly increased the demaund for them, and
Finland Haddies are mannfactared in enormous quantities in Portland and Boston., At Province-
town 3 Haddock salied and dried after being split is called by the pame “Skulljoe,” or “Scoodled
Skalljoe.”

68. THE POLLOCK. POLLACHIUVS CARBONARIUS.

The Pollock, Pallaching carbonarius, whiely is the Coalfish of England, the Kéhler of Germany,
and the Bei of Norway and Sweden, is closely related to the Pollack of Great Britain, Pollachius
virens, from which, however, it is specifieally different. It is one of the best-kuown fishes of North-
ern Europe, a3 may be inferred from the abuudance of its common names. The following namey
are in use in different parts of England : Buddoch, Billet, Billard, Black-Pollack, Black-Jack,
Black-Coalsey, Blockan, Blockin, Ceal, Coal-fish, Coualsay, Coalsey, Coal-Whitin, Colemie, Col.
mey, Cooth, Cudden, Cuddy, Dargie, Gilpin, Glassock, Glashan, Glossan, Glossin, Green-Cod,
Green Pollock, Grey-lord, Gull-fieh, Harbin, Kutl, Lob, Lob-Keling, Maulrasgh, Parr, Piitock,
Podley, Poddlie, Podling, Pollack, Prinkle, Ranning Pollack, Rawlin Pollack, Bock Salmon,
Raw Pollock, Saithe, Sethe, Sey, Sey Pollack, Sillock, Skrae-fish, Stenleck, Tibrie,

DIsTRIBUTION.—Its geographical distribution is quite different from that of cither the Cod or
Haddock, its northern range, at least in the Eastern Atlantic, being fully as wide as that of the
Cod, the species having been found in the northern part of Spitzbergen, beyond the paraliel of 802,
and on the arctic coast of Europe. 1t rarely enters the Baltic. Bloch records g speeimen from
Lubeck, aud it is said to occar on the coast of Pomerania. -

Ooncerning the limits of its southern range authorities differ. Giinther places this at Iatitude
46° in the Bay of Biscay, while others claim that if enters the Mediterranean, Canestrini states
that, it has been observed at Tarante.! 1t does not appear, however, that the species is abundant
sooth of the English Ohannel. It ocears about Iceland aund on the west coast of Davis Straits,
where specimens were obtained by S8ir Edward Parry on his first voyage. Nerth of Newfonnd-
land it does not seem to be very abundant, while to the south the limit appears to be in the
vieinity of Nantncket Shoals, where specimens are occasionally taken by the cod smacks.

In Perley’s “Catalogue of the Fishes of Nova Scotia,” he states that he had never seen tho
fish in the Gulf of Baint Lawrence, nor heard of it except near the Straits of Canso, although it
was found very sbundant in the Bay of Fundy and everywbere except in the muddy waters,
such a8 those of Cumberland Bay and the Basin of Minas.

I have seen large individuals taken in midsummer in the pounds in Vineyard Sound, aud
the capture of small individuals in these waters is not nnusual. They are often taken, according
to De Kay, off New York, in company with the Cod, In June, 1881, the schooner ‘“Rdward E.
‘Webster,” of Gloucester, Solomon Jacobs, captain, returning from a southern mackerel frip, fell in

! CANESTRINL: Fauna @' Italia. Peschi, 1872, p. 165 : Ve
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with a school of Pollock and captured sixty thousand pounds of them in Ler purse seine,  lts
range, a8 now understood, is in the Eastern Atlantic between the parallels 46° and 802, in the
Western Atlantic between 409 and 70°, That its southeastern limit is as near the equator as the
parallel of 3f° seems gnite improbable,

HABITS AND FoOD.—Unlike the Cod and the Haddock, the Pollock is, to a great extent, a
surfuce-switming species. The fishes of thig species congregate together in large schoolg, roaming
from place to place in search of food. To n ecertain exteat they feed at the bottom, like Cod, but
are more often seen ut the surface of tho water, where they prey upou youug fish of 41l kinds,

Drofessor 8ars gives the following account of the manuer in which they prey npon little
Codfish:

“I was much interested to see how the Pollock caught the young Codéish, Tt looked like a
systematic chase, and it certainly looked as if the Pollock were acting with 4 cornmon and well.
defined purpose. As far as I could observe, the schools of Pollock surrounded the little Codfish
on all sides, making the eirele eonstantly narrower until all the Codfish were gathered in one lump,
which they then, by a quick movement, chased up to the surface of the water. The poorlittle fish
now found themselves attacked on all gides: below, {the voracious Pollock, which in their eagerness
often leaped above the water; and above, huudreds of sereeching sea-gulls, which, with wonderful
voracity and precision, pounced down npon the places where the Pollock showed themselves, to
share the spoils with them. The whole chage i earried on so rapidly, and the young fish stay only
50 short a time at the sarface of the water before they are scattered in all directions with li ghtning-
like rapidity, that it was not even possible for me to see any, much less to catch any with my
insufficient implements.?1

On the coast of New England they are much disliked by the fishermen, whe claim that they
consums great quantities of other fish much more valuable than themselves; in consequence of
this the fishermen have a great prejndice againat them and refuse to eat them.

Captain Atwood states that about Oape Cod they do not take to the hook freely; that in other
localities they are exceedingly voracious, and great numbers of them muy be caught in Massachn-
setta Bay with a surface bait.

When the United States Fish Commission steamer has been stationed north of Cupe Cod, a
favorite amusement of the officers has been to catch yonug Pollock with o fly. The older fish are
less active and remsin more at the bottom,

MovemuNTs.—Ooncerning this spectes, Captain Atwood states that they appear about Cape
Ced in sehools in earl ¥ May, frequently passing round Race Point so elosel ¥ to the shore as to be
eanght with the seine among the “tide-rips.” .

Capt. H. W. Merchant, of Gloucester, tells me that the Pollock wers very abundant in Massa-
chusetts Bay early in this century—before the war of 1812, They were especially abundaut on
Middle Bank. They were at that time chiefty canght with bait of herring, taken in seines from
the beaches. The fishing boats were of about thirty tons, and earried three men and a boy. Fishing
s carried on chiefly st night, when the vessels would all “fleet up,” and the bait on their hooks
would toll the schools of fish together, The vessels would talke about fifty quintals in a night.,
There were about thirty fish to the quintal. This abundance of Pollock lusted until about 1820.
These Pollock were salted, and consnmed at home or carried to Maine. They sold for about two
dollars & quintal, The oil of their livers was tried out in kettles on the shore, Their roe was
exported largely in those days. It was sold by the bushel, at the rate of about sixty vents.

. “Report of the United Btates Fish Commiesion, part 5, 1879, p. 593.  Another vivid description of the manner in
w“ﬁ!’ ﬂ“’ Pollotk feed apon the sand-eels, or lant, may be found on pp. 619 and 630,
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Mr. Earll writes:

“TLarge Pollock are absent from the waters of Cape Anu from the middle of January till early
in May, the small ones leaving earlier, in the fall, and returning in April,! The young may be taken
almost anywhere along the shore, but the large fish seem to confine themselves to definite locali-
ties; and though not partieularly abundant during the summer at Cape Annp, it 18 a favorite
spawning ground for the species, and during this period Iarge sehools visit this shore,

“They begin to grow plenty about the first of October, and by the last of the month are so
numerous as to greatly annoy the cod-fishermen by taking the hook before it ¢can get to the bottom.

“Daring this season somne of the smaller vessoels fish exclusively for Pollock, ‘seizing up’ their
lines a npmber of futhoms from the bottom, and at times the fish bite as fast ag the fishermen can
Liaul thew.  Early in November, a erew of four men landed 10,420 pounds, or abont 1,100 fish, the
result of less than two days’ fishing. Owing to a foolish prejudice, the price is always low, at times
being less than thirty cents per one hundred ponnds. The average weight of the fish is abeut
nine or ten pounds, aud during the spawning season the sexes are taken in about equal numbers.”

Early in May, 1881, two vessels at Chatham canght in one day 35,000 pounds each. The fish
were catght with seines as they schiooled at the surface like mackerel,

Perley, writing in 1851, mentioned that he observed that a Iarge number of small fishing
schooners was engaged in the capture of Pollock in the rips, or riplings, off Grand Manan. ‘These
rips are formed by strong currents and the conflict of tides, in which the lively Pollock delight to
rlay. Here there is found an abandance nf small herring for food. For this description of fishing
the vessels are kept in easy sail, the lues attached to poles of seven feet in length, which project
from the sides of the vessel. A round, bright lead is used, aboat seven inches in length, weighing
from one-half pound to one and one-balf pounds ; the bait is a piece cut from the under, or brigit,
side of the Pollock; it is valled the ‘last’; this, being kept in brisk motion by the sailing of the
vessel, closely resembles the living fish darting through the water, and is eagerly chased by the
Pollock. The fishers often take twenty Pollock with & single ‘last,’ it being a very tough bait.”

In the Bay of Fundy and along the coast of Maine the capture of yonng Pollock from the
roeks i a favorite amusement. At Eastport these fish are often called ¢ Quoddy Salmon.” Hind
states that in the Gulf of Baint Lawrence they are known as “Sea Balmon®; this name may refer
both to their active and veracious habits, and to the excellence of their flesh in those localities. .

The capture of young Pollock, or mort, on the coast of Norway, is described by Sars in the
paper already referred to.®

REPRODUCTION.—The spawning of the Follock occurs in the German Oceaun, according to
Wittmack, from December to Febraary; in Scotland, aceording to Parnell, in February, after which
it remains out of condition until May.

About the Lofodens, as indicated by the observations of Sars, the breedmg time corresponds
with that of the Codfish, the young Pollock being found in early summer in company with the
young Cod, awimming under the protection of the jelly-fishes.

Mz. Earll found Pollock spawning at Cape Ann in November and December, but he does not
state whether the breeding season continned through the winter and early spnng Loncemmg the
observations made at the Gloncester station, he writes:

“They seem to spawn while swimming about in the water, sud their eggs, being baoyant, are
found at the surface with those of the Cod; but they may easily be distinguished from the latter
by their smaller aize. The first ripe female was seen at the fish wharves October 23, ‘November

'In 1651 the first Pollook came into Gloncester Harbor May 2.
*Hee Heport of the United States Commission Fish and Fisheriss, pard 5, p. 790,
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11, a few good eggs were taken, and, after impregnation, found to have a diameter of one twenty-
fifth of an inch. They were plaeed in an aguariem at the hatehery, and within forty-cight hours
the fish could be distinctly seen, though no pigment cells were visible. This proved that the
development of the eges after leaving the parent was gnite rapid, and indicated that they would
hateh in five or six days at wost, with water of the orlinary temperature.

‘At the tiine of taking these eggs no suitable apparatas had been arranged, and we did not
succeed in hatching them; and us no others were obtained during the season positive statements
cannot be made; but the eggs were well advanced before they died. and careful observationa up
to this point fully couvineed us that these eggs are as lhardy as those of the Cod, and that they
may bo suecessfully hatehed by a similar method,

“The table gives the result of our computation of the number of egegs in individuals of differ-
ent gize, from which it will be scen that a# twenty-three and onc-half pound fish has over 4,000,000
of eggs, while a thirteen pound one has 2,500,000.”

Table showing the number of eggs in Pollock of different sizes.
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Captain Atwood states that in Cape Cod Bay they are canght in large numbers about the
10th or 18th of November, when going to spawn., They spawn npon the same rocky ground as the
Cod, and it is only at this time that they dare to take the hook freely. Iu the vieinity of Prov-
incetown the deposition of eggs takes place in November,

The growth of the Pollock is probably somewhat more rapid than that of the Cod, since
the young fish are so much more voracious, but we have no meaus of determining the length of
time required for them to attain maturity. The average size is prebably not far from ten
or twelve pounds, but individuals of twenty, and even of thirty pounds, are by no means
uncommon, _

Usks.—The Pollock is one of those species whose value as an article of food is very much
underestimated. Many persons, whe have jnvestigated tue subject accurately, prefer salted
Pollock to salted Codfish, although the flesh is not so white. Its value for use in the fresh state,
we think, deserves the highest commendation. 1 quete from ¢ Land and Water,” December, 1866,
the following remarks upon the Pollock fisheries of the Orkney Islands, showing how highly they
are esteemed in thab region. The writer signs kimself “A. R. D.”:

“Having observed iu ‘Land and Water, of the 20th October, an article by Mr. Buckland,
on the Merlangus carbonartus, or Saith, it has occurred to me that some additional information as
to the habite and uses, and more especially with respect to the commetcial value of that fish,
might be interesting.

“The S2ith ocenrs in great abundance among the Orkuney Islands. The fry, called Sillocks, are
first observed in May or June, and are very small. In Jaly and Aungust they are about four or five
inchea long, and are caught in great numbers with flies (made with a bit of white feather tied to
the hook), by means of boats, and often from the rocks on the shore. They are much esteemed
a8 food, and meore especially for the oil prepared from tho livers. Towards winter they generally
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set in to the Shetland bays in immense and closely congregated shoals, from which they are swept
ashore hy nets in engrmeous quantities, and are often bonght by the farmer for the dnnghill. At
thiis seagon they fall off in quality as an article of food, but are still eagerly purchiased by the coun-
try people on zecount of the oil, which suits better for their cotfage Jamps than any other kind.
Next year, wlen nine or teu inches long, they are called Cooths, or Cuths, and are canglt with the
fly in the months of May, June, July, and Aungust. In June and July they are in perfection for
eating, and are cooked without taking out the entrails, after being rolled in salt and flour, or oat-
meal, and done on the gridiron; buf unless used within an bour or two after being caught, the fine
flavor and curdy guality of the fish quickly disappear. If used next day they are somewhat coarse
eating. Tt i& a singular circomsianee that they will npt take the fly exeept an hour before or an
hour after sunset and sunvise. Inthe third summer they become larger, and are called Cuttims, or
Coddons, in which state they betake themselves to deeper water, and are comparatively seldom
canght. Afier this, when full grown, they are known by the name of Saith, and become an
important. object of fishery. The fishing ecommences in May, and continues till September. In
July and August they are in their best state, and arc sought after with great assidaity. They
ghiefly ocenr in very rapid tideways, whore there is muchk broken water, and the fishing is not
unatiended with danger, several fatal accidents having occurred within my recollection by the
boats having been swept by ihe current into the breakers. The fish average from fifteen to
twenty peunds, but many specimens are met with weighing much more. When cleaned and
thoroughly dried on the rocks, about scventeen will weigh one hundredweight, and yield three
gallons of oil, whicli is equivalent to 340 fish and sixty gallous of oil to the ton. The dried article
sells at market for about £12 per ton, when Codfish fetch £2( per ton, but the extra quantity of vil
in the former far more than compensates for the difference ip price, and conseqguently when a
shoal of Saith sets in, the fishermen invariably desert the eod-fishing in favor of the other. Dried
Saith are perfectly well known in the market, and are tolerably good cafting, though inferjor to
Cod. The oil is chiefly used by tanners, and is in good demand. In the fresh state they are
extremely good eating, firm and eordy, if cooked within an bour or two after being caught, but if
kept some time they lose their flaver and become coarse. The inhabitants of Tairisle, which lies halt
way between the Orkney and Shetland groups of islands, pay their rent exclusively by saith-fishing.”

Pollock are wmore highly prized io New Brunswick than anywhere else on the Western Attantic
coast, and the pollock fishery was in 1850 pronounced by Perlay the most valuable and extensive
of the deep-sea fisheries of the Bay of Fundy.! It is stated by this anthority that directly after
the spawning season the fish is lank and almost worthless, but that it becomes in good condition
again in August and improves as the seasan advanees.

The liver of the Pollock yields a greak quantity of oil, proportionally much more than that of
the Cod. It is probable that most of the cod-liver oil in the market is more or less adulterated
with pollock-liver oil. No one has yot demonstrated that its medicinal properties are inferior.
The eggs of the Polloek are very large, and great quantities of them have been in past years
aalted and exported to France.

THE ALASKA POLLACK, Pollachius chaleogrammus (Palias) J. & G.2—The Alaska Pollock i3
thus described by Professor J orda,n “This species is known as Pollack to those who have seen

116877. NEW METHOD OF CAPTURING Pou.ocx —For some (la.ys past the schooner * Matchless,” of Barrington,
has been fishing for Pollock with o pursc.seine in the vieinity of Cape Sable, and deing very well &t the business,
which is 4 kind of experiment, as the purse-seine, we believe, has been used hitharto in taking only mackere!, herring,
and such amall fish. Op Monday of last week the crew of the  Matchless™ csught at one haul abont $30 quintals
of Poltock, an immense cateh, which took the men over twenty-fours hours to dress and salt.—Cape duw Advertiaer.
Augnst 17, 1BY7.

% Ggdus chaloogrammus Pallsa.  Zobgr. Rosa. Asiab., ii, 198. Gadws perisoopus, Cope. Proc. Am. Philow, S0c., 1870
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the Atlantic species. It is possibiy identical with the ¢ Beshow’ of the Makalh Indians, the *Coal-
fish? of the English settlers northward, a deep-water fish noted for its rich, fat flesh. It reaches a
length of about two feet. It ranges from Monterey to Behring’s Straits. It is taken with hook
and line in deep water, and is never plentiful south of Cape Flattery., It feeds upon anchovies
and the like. Nothing is known of its breeding habits, enemies, or diseases, and, uniless it be the
‘Beshow? above noticed, it is not sufficiently abundaat to attract any notice as an article of food.”

68. THE CUSK-—BROSMIUS BROSME.

The Cosk, Brosmius brosme, is a deep-water species, inhabiting roeky ledges in the North
Atlantic. It has mot been observed south of Cape Cod, bt ranges northward to the banks of
Newfoundland and of Greenland. It ocearsin Iecland and Spitzbergen and along the entire length
of the Scandinavian Peninsula, but is not known on the coast of Germany, while Faber states
that it just touches the most northern part of Denmark at the Scawin J utland, and that it is ocea-
sionally taken in the Frith of Forth and broaght to the Edinburgh market. 1t is also plentiful
about the Faroe Islands. Its range in the Western Atlaniic is from latitude 429 to latitude 650,
or beyond ; in the Northeastern Atlantic to latitude 809, and south to latitude 53°.

The Massachusetts fishermen tell me that these fish are usually found in considerable abun-
dance on newly-discovered ledges, and that great numbers may be taken for a Year or two, but
that they are soon all canght. Sometimes, after a lapse of years, they may be found again abun-
dant on a recently-deserted ground. From these facts it has been reasoped that the Cusk is very
local in its habits and rarely clhanges from one locality to another.

On the “ Broken-ground Ledge” Cusk are said to De abundant at any season, and also on
* New Ledge,” and Captain Atwood says that they inhabit deep water in rocky localities. not hard,
smooth, rocky bottoms, but large, angular rocks. About Cape Cod they are quite rare ; he has
seen a few to the eastward of and near Cape Cod, but they are more commonly found farther
north ; at a rocky spot near the eastern portion of the Middle Bank, between Cape Ced and Cape
Ann, large numbers had been taken prior to 1866, and in that year 400 quintals, or prolubly 60,000
pounds of Cusk, had that year been taken by one Provincetown firm, Off Wells Bay, in Maine,
about Cape Porpoise, and on Cashe's Ledge, he had also observed them in large quantities,

The food of the Cusk doubtless consist chiefly of mollusks and small crustaceans.

Concerning its spawning habits nothing is known, except that, according to Faber, it spawns
it April and May on the coast of West and South Ireland.

The Cusk is considered a very excellent tish, especially for boiling, but there is a very limited
demand for it, and moat of those which are taken are salted. On aceount of their low prices,
fishermen shun them, and they are hardiy in better favor than dogfish., In the spring of 1878
they were worth in Glousester from twenty fo fifty eents per hundred,and in Angust of the same
year about one dollar per hundred. One of their peculiar hubits, ecl-like, renders their capture
difficult, and frequently canses the destruction of the fishing-tackle; it iz said that after they have
taken the hook they curl their tails ronnd the angles of the rock and cling lo thewm with sueb
strength that it is impossible to dislodge them. Fishermen say that when they are brought to
the sarface the skin rises from the body in great blisters. This they regard as a favorable sign, as
- showing that the fish are “thrifty,” or healthy. The name “Tusk,” used for this fish in New-
fmlmlla.nd, is now never used in the Doited States, althouglh it seems to have been in use a cen tary
480, & well-known fishing ground in the Gulf of Maine Leing known as the “Tusk Hock.”
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70, THE HAXES--PHYCIS CHUSS, ETC.

DISTRIBUTION.—We have five species of the genus Phyeis. Oue, P. Chesteri, recently discov-
ered by the Fish Commission, occurs off the coast from Cape Ann to Cape Hatteras, at a depth of
from seventy-five to three hundred fathoms. It has been collected in great numbers with the deep-
sea trawl-nets used by the Fish Commission and the Coast Survey, aud appears to be extremely
abundant. Jt is, at present, of no econemic importance. It may be distinguigshed by its exceed-
ingly long fin-filaments.

Another species, the King Hake, I\ regius, oceurs in deep water with the precediug, and
has also been found near the shorein the viciuity of Cape Hatteras, in Chesapeake Bay, and at the
eastern end of Long Island, A specitmen was obtained many years ago at Halifax, Nova Beotia.
In the Chesapeake, according to Major Ferguson, it is very abundant.

This fish attains the length of twelve to fifteen inches. Coneerning its habits litile is known,
except that it has the power of communicating strong electric shocks. It may be distinguished
by the low first dorsul fin, unprovided with a filament and black at its tip, and by the peculiar row
of white spots along the lateral line. P. Earllii oceurs only on the coast of South Carolina.

The two species which have a eomercial value are P. chuss and P. fenuis. These specics
are very similar in appearance, and it is with difficulty that they can be distinguished from each
other by the trained eye of the zoologist. The most tangible distinetion may be found in the
number of scales, which are wuch smaller in P. tenuis, there being from one hundred and thirty-
five to one bundred and forty oblique rows between the bronchial opening and the root of the
candal fin, while there are about twelve rows hetween the lateral line and the region of the first
dorsal. In P. chuse there are only one hundred rows in the lateral line and ninc rows above the
lateral line; in the former the ventral does not ordinarily reach quite to the vent, in the latter it
extends beyond the vent. This character, however, could not always be relied upon.

Our Hakes are all quite different from the Forked Beard, P. blennioides, of Great Briftain, some-
times called the Halke's Dame, which is a. member of the same genus.! Owing to their great simi-
larity, Phycis chuse and P. tenuig are nsually known indifferently by the name ¢ Hake”; the former,
however, is sometimes called the Old Eunglish Hake, and the other, Phycis tenuis, the Squirrel
Hake or White Hake. In the Gulf of Saint Lawrence and the Bay of Chaleur, and also south of
Cape Cod, they are invariably called Ling. There has been muech confusion both in the names
and deseriptions applied to them by fishermen and ichthyologists. Their geographical range
appears to be essentially the same. The young of one or both species are frequently taken swim-
ming at the surface, on the southern coast of New England, in midsummer, and numerous
judividnats bave been found off Block Island and Watch Hill, seeking shelter botween the valves
of u large species of scallop, Pecten tenuicostatus ; the majority appear to belong to the species of
P. chuss. About sixty were obtained from a single trawl-full of Pectens taken off Watch Hil,
September, 1874, where they were found in one out of every three or four shells taken. Their
companions in the interior of the shells were a species of Pinnetheres, related to the oyster-crab,
and a species of lump-sucker, Liparis lineatus.

One or both species are frequently taken by the cod-fishermen, on the shoals south of Cape
Cod, but they are there congidered to be of but little value. They are more or less abundant in
Massachusetts Bay, in the Bay of Fundy,and in the Guif of Saint Lawrence. Large specimens of
one or both species have been taken at a depth of three hundred fathoms as far south as Virginia.

1The Hake of Europs is & different fish, more closely related to the Siiver Hake or. Whit.mg of tl;;a New Englend
coaat, Merluoive bilinsaris. ’ e
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Hapirs.—Captain Atwood gives this account ot the Hake in Cape Cod Bay: “1tis a ground
fish, found close to the bottom, and rarely comes to the surface. They are much more inelined to
take the hook by night than by day; are found on muddy bottoms, during the whole sumwer and
autumn, along the coast of Maine and Massachusetts. They yield a large quantity of 0il, which
is used for the same purpose as that of the Pollock and Cod. Tle autumn finds them in the best
condition, and, if prepared with care, they are a tolerably good table figll.” Captain Atwood has
known them to grow to the size of forty pounds, but the average in summer is only five to ten
pounds.

Perley remarks that thoy are taken largely on muddy bottoms, both in the Bay of Fundy and
in the Gulf of Baint Lawrence, chiefly during the night, at which time they feed on the smaller
erustacea; their stomachs are then gencrally found to be filled. Hake are frequently taken, in
the Gulf especially, measuring three feet in length.

The Hakes appear to be bottom-loving fishes, and rarely change locality. They feed on
crustaceans, and occasionally indulge in a fish diet. One taken at Gloucester, in July, 1878, had a
menhaden in its stomach.

It iz believed that they spawn throughout the summer, for the young fish are found during
all the summer months, while specimens taken at the depth of thirty-seven fathoms, Augnst 18,
1878, off Ipswich, at a temperature of 412 F., contained well-developed ova, and were apparently
ready to spawn.

UsEs.—An extensive fishery is carried ou from Cape Ann for these fish in winter, and there are
sometimes as many as {ifty vessels engaged. It was estimated in 1878 that the total quantity
landed at Gloucester was not far from 5,000,000 pounds. The fishing is carried on atmost entirely
at night with the use of trawls, which are about the size of those nsed in the capture of Haddock.

Hake are salted and dried jn the same manner as Codf sh, and are often s0ld under the name
of Codfish. Before the introduction of Loneless fish it was sometimes difficult to sell them on
acconnt of the difference in appearance, but at the present time great quantities of Hake are put
up in boxes under the trade name of ‘“boneless fish,” the qualifying word “Cod” being nsually
omitted from the brands and Iabels. Hake are rarely eaten fresh,

The air-bladder, or sound, of the Hake is of great commereial value, being used extensively in
the manufacturé of isinglass; great quantities of sounds are sent from the British Provinces to
the United States annnally, sounds from the Gulf of Saint Lawrence being considered much better
than those from farther south. In 1880 New England produced 253,698 pounds of dried sonunds,
worth $178,808. Massachusetts had eight isinglass and glue factories, cmploying one hundred
and eighty-two men and a eapital of $315,000, and producing $450,000 worth of ribbon isinglass
and gloe in 1879. These sounds were for the most part derived from the Hake.

Capt. Epes W. Merchant gave me the following account of hake-fishing at Gloucester in 1818:
“Hake nsed to come in September, October, and the first half of Novemher, nnd then we would
get ready to go haking, TFather would say, ‘Go down, get your pork, and put on your squid-jig.’
We were always sure of bait; the boy would catch enough bait for three men; the squid wore in
great schools. We used to lay ont two nights and get fifteen or twenty qguintals of Hake. These
Wwere worth fifteen shillings per quintal, and we sold them iu Boston for the West Indies trade.”

71. THE BURBOT—LOTA MACULOSA.

BY TarLETON H. BRAX.

Nam®e,--The first name applied to the American Burbot was Gadus lofe. This was used by
Pennant. Walbaum established the name Gadus lacustris for the Mathemeg, or Land Cod of Pen-
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nant. This fish hag, however, proved to be a catfish, and the name lacustris is nutenable for the
Burbot. In 1817, Le Snenr deseribed a Burbot from Lake Erie under the name of Gadus maculosus,
and another species from Northampton, Conmnecticut, a8 Gadus compressus. The name maculogus is
the oldest available specific name for the American species. Tn 1818 Mitehill degeribed a Gadus
laeustris in the “American Monthly Magazine,” evidently not knowing that the same name had
Leen previously applied hy Walbaum. In 1819 Le Sueur redescribed Gadus compressus under the
name Molva Huntia. In 1842 De Kay deseribed Tota inornata from the State cabinet at Albany.
Lu 1844 D. H. Storer set up the Winnipiseogee Lake Burbot as Lote brosmiana. From this it will
appear that six specific names have been applied to the American Burbot, and that the form from
Hudsouw’s Bay was considered identical with the Huropean species. All of these names following
Gadus maculosus are considered synonyms of maculosus. The name compressa was retained
longer than any of the others, but it is now known thab the compressed form is simply an indi-
vidaal variation.

GHinther, in his ¢ Catalogue of Fishes in the British Museum,” volume iv, 1862, places all the
names applied to the American Burbot in the synonymy of Lota vulgaris, helieving that we have
ouly one species, and that identical with the European. Rven if his view be correct, he should nse
the name FLofa maculosa, whieh, dating from 1817, has priority over vulgaris. The combination
Tota vulgaris was not employed, as far a8 I know, by any author until Jenyns used it in a Manual
of British Vertebrate Animals in 1835. It is not, however, established that the European and
American Burbot represent the same species. The number of vertebra seems to be smaller in the
European. Giinther gives it as tweuty-one abdominal and thirty-eight candal vertebre. In two
skeletons examined by myself the abdominal vertebrs were twenty-two to twenty-three, and the
candal thivty-eight to thirty-nine. There seems to be no other important difference. TFor the
present it may be best to consider the Earopean Burbot as varietally distinct from the American,
and we should call it Lota maculosa, variety culgaris.

POPULAR NAMES.—In the Findson’s Bay region, according to Pennant, the Burbot is known as
i Marthy”; according to Richardson, as Methy.,” In Alaska,according to Dall and Tuarner, it i8
known as “Losh”; in Oanada, as “}a Loche.” In Vermont it is ealled the « Rel-pout” (Thompson};
by which name also it is knowm:in Mobawk River, New York, according to Loomis; in Massa-
chusetts (Storer); in Connecticut (Wood), and in Bighorn River, Montana (Brackett). It is
kuown as the ¢ Dogfish® in Lake Erie, according fo Le Suear. Commander L. A, Beardglee says
it is called “ Chub-eel,” also, in Mohawk River, New York, It is known as the “ Ling?” in Lake
Ontario (Professor Baird), lakes of Western New York (Baird and Blackford), and New York
market (Blackford). It is the « Lawyer” of Lake Michigan, according to Harll; 4 Lake-cusk” iv
Lake Winnipiseogee (Davis); * Fresh-water Cod” (Baird). It is called * Burbot” in New York
(De Kay), and in the Bighorn River, Montana (Brackett). Professor Jordan gives the names
« Aleby-trout” and « Mother of Eels” as in use in the Upper Great Lake region.

The above list is incomplete, both as to names and geographical range. The name * Bur-
bot” is the cone which should come into general unse. The first four will hardly be adopted by
English-speaking people. © Chub-eel” is a mere off-hand name given to the species by & fisher-
man who supposed it to be a hybrid between an eel and a catfish; this name is kKnows to very
few persons. The remaining names, except ‘Burbot,” are’precceupied and well established for
marine species, as follows: « Bel-pout,” Zoarces emguillariz; *Ling,” Molva vulgaris; “Lawyer,”
Lutianus cacis; “ Cask,” Brosinius brosme; ¢ Cod,” Gadus morrhua ; ¢ Dogfish,” Mustelus canis. The
Huropesn variety, Lota maculosa, variety vulgaris, is called “Burbot,” a name which has never
boen applied to any other species thau the one under consideration, 8o far as I can jearn. This
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name, therefore, should be retained. In Nerfelk, England, “Cony-fish” is a hame given to the
Iinropear: Burbot, frot its habit of skulking in rat-holes and corners under the banks.

S1ZE.—We are told by J. R. Forster, in Philosophical Trunsactions, Ixiii, 1773, p. 149, that
the weight of the Burbot in the Hudron’s Bay region is from oune to eight pounds. According to
Pennant, whe derives Lis information from Forster, the Burbot of the Hudson’s Bay region reaches
a weight of eight pounds. In Alaska, Mr. Dall says that they grow to a very large size, reaching
alength of five feet, and weighing as much as sixty pounds. In the Bighorn and Liitle Bighorn
Rivers, Montana, the species reachies an average weiglt of less than a pound, and does not exceed
cighteen inches in length. Mr. W, Ainsworth, of Cape Vineent, New York, savs that the Burbot
in the waters of Lake Ontario and Saint Lawrence River average two and a half pounds in
weight, occasionally reaching four pounds. The United States National Museum has received
from Mr. E. (. Blackford, of New York, numerons individuoals from the Great Lake region, aver-
aging certuinly not less ihan five pounds in weight. In the United States National Museuwm
collection the Burbot from the lakes are, as a rule, larger and plumper than those from rivers.
The exeeptions are one from Fort Pierre, Nebrasks, and two from the Yukon River. These are
longer but more slender than the lake Barbot. It seems highly probable that river Burboi may
generally be recognized by their slender bodies and small size, which characters we may attribute
to the small amount of food obtainable in the rivers, as compared with the supplies found in lakes.
The Burbot of the Connerticat River, which furnished the type of Lota compressa, is short,but really
less compressed than some from Bngland, Southern Kurope, and from our owh lakes, Le Sueur's
type of compressed Burbot may have been the starved or emaciated form known to fishermen as
*Racer,” and it may have been the ordinary little Burbot of the Conmnecticut already referred to.

RELATION TO THE EUROPEAN BURBOT.—The American Burbot cannot be distinguished from
its European ally by external characters; it both, the color, the position of the fins, the number of
the fin-rays, the structure and arrangement of the teeth, the situation and size of the eyes, and the
relative proportions being substantially alike. There is less difference between the average Ameri-
can and Buropean types of Burbot than there is beiween extremes of the former, At one time
I thought that the nwmber of pyloric cwea, or the length of the intestines, might be available in
clagsification, but the amount of individual variation is so great in this respect that no division
can be baged thereon. The pyloric ewen in the European specimens which [ have studied ranged in
number from 20 to 77; in America from 36 to 138. There is only one example baving the latter
number, and that came from thie Yukon River. Another individual from the same stream had 102
weea, and in all probability a large series wonld still further reduce the gap. ‘This variation in the
number of cwea is paralleled in other species, notably in the Cod and the Salmon, Salmo salar.
In the former 1 have counted 140, 160, 256, 271, 89, and 340 in six individuals. In the Salmon
Mr. J. K. Thacher records a variation between 44 and 70.!

Even in the Craig flounder, Glyptocephalus eynoglossus, which las few cewea, I have counted
9 in one adult and 11in another. 'The basis of distinction between the European and Awmerican
forms of Burbot is solely the smaller nnmber of vertebrss in the former. It may be that an exam-
mation of a large series of skeletous will show that the difference is constant, and it is also pos-
sible thut other good characters will be found which will entitle the European form to separate
Spec.i_ﬁe_ rank, or such examination may show a European Burbot with as many vertebra as oune
of our American series; in which event it would seem proper to unite the two under the name of
Tota maculose:

t Report of United Sialor Fish Commission, part 2, 1874, p. 371.
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Digrr1BUTION.—The United States National Musenm has specimens of the Burbot from a
tributary of Hudson’s Tay, Mackenzie’s River, Yukon River and Kodiak {Alaska), Winnipiseoges
Lake, the Connecticut River and Scantic River, Connecticut; Sencea Talls and Madrid, New York;
the Great Lukes, Winnebago Lake and (Oshliosh, Wisconsin; Kansas City, Missouri; Fort Pierre,
Nebraska; the Bighorn and Uittle Bighorn Rivers in Montana, and Great Slave Lake. The
gpecies ocenrs in the Yellowstone River, the Missouri River, in tributaries of the Ohio, in the
Mobawk River, and has ouce Leen obtained in the Susquehanna River, according to Professor
Cope in the report of the Pennsylvania Fish Commission, 1881,

ABUKDANGE,—The Burbot is most abundant in lakes, to wit: The Great Iakes, lakes of New
York, Winuipiscogee Lake, and lukes of Maine and New Brunswick. In general terms, inclading
under the name “Barbot” both the American and Furopean forms, the species may be said to
inhabit the fresh waters of the northern regions both of Europe and America, being particularly
abundant in the Great Lakes and in all ponds, lakes, and large streams, theuce northward to the
Aretic Circle.  Aecording to Dall it is exeeedingly abundant in the rivers and lakes of Alaska.
The Burbet is not known to enter brackish water at the months of rivers. Aeccording to Mr. W,
Aipsworth, Burbot are found prineipally in deep water and on mud, except during the spawning
season, which eecurs in Marcl, when they run on rock or hard bottom. This refers to the Lake
Outano region. Col. A. G. Brackett, U, 8. A, states that the fish seem to be gqnite eoramon in the
Bighorn River, Montana., In the northern rivers, as a rule, the gpecies is very abundant, though
within the limits of the United States, se far as we know, the species is leas common in rivers.
Mr. Charles Launimnan writes that it is abundant in Lake Timisconti, and also in the Eagle and Baint
Francis Lakes.

REPRODUCTION.~The spawning season of the Barbot is late winter or early spring. It is
probable that the eggs, which are simall and nawerous, are deposited in deep water. Mr, Dall says
that the egps of the Burbot are of a creamy-yeollow color in Alaskan specimens. The same writer
states that the fish are full of spawn from November to January. He alzo says that a single
Buorbot (Losh) ¢ontaius millions of eggs.

According to Pennant, the Burbot spawus early in Febraary, and “is unhappily mest prolific,
Mr. Hutchins counted in a single fish 671,248 ovaria.” In the Great Lake region it is considered
probable that the Burbot spawps in deep water. Specimens forwarded from that region by Mr. E
G. Blackford, in the month of November, 1877, were distended with ripe eggn.

Aegcording to Mr, Dall, the males are usualiy moch smaller than the females, avéra.ging only
eighteen or twenty inches inm length, while the female attains a lougth of four or five fref. He
states also that the male has & smaller liver and one pyriform gall-bladder on the left side. Some
specimens, however, present the physiological curiosity of having two, or even three, distinet gall-
bladders opening into the same duet, and uniform in size and shape. Mr, Dall has, however, never
seen & double gall bladder in a female Burbot. The only marked feature in reference to these fish
at the spawping season is the greatly increased abundance. The young of this species are not
deseribed in any American work, so far as I know. Richardson fouud small Burbots in the
stomach of the Lake Trout, Selvelinus namayeush. He states in *Fauna Boreali Americana,”
p. 180, that “in the month of March, in latitude 64°, we saw that capacious receptacle [stomach
of Salvelinus namayeush] crammed with the young of the Loia maculosa.”

The development of the European variety is partially illustrated by text and fignres in a paper
by Carl J. S8undevall on “The Development of Fishes,” published in the #Proceedings of the
Bwedish Academy,” 1862, The text is here in part translated:; '

“The spawning sesson of the Burbot commences in January or Febrnary, The eggs are laid
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separate and loose upon the river or lake bottom. They are very small and numerous, Aceording
to the calcalation of Buron C. (. Cederstrim, a medinwm-sized female contained 160,000 {by esti-
mate, 150,776} eggs, 'This result nearly coincides with that of a more recent cstimate, viz, that
the average female coutains 178,000 eggs. (Skand. Fiskar, vid., p.41.) Some eggs ave clear, kome
yellow, all nearly coloriess, and both kinds are capable of development. In some cases the eges
commence to hatel: in three weeks; generally, however, an additional week is required. At the
end of the first day after the eggs have been deposited cleavage of the yolk commences. The eyes
appedr in fifteen or sixteen days, and in about two days more small star-like spots may be observed
on the surface of the embryo. At that period, also, the beating of the heart ean be plainly dis-
cerned, and I have alternately counted fifteen, thirty, and fifty pulsations in successive minntes.
The evolntious of the embryo are now more distinctly seen, and it will be noticed that the anterior
end of the embryo is the heavier. In wmany cases the eggs appear to bhave been prematurely
hatched, and assume the shape of @ ring.  These move but seldom, and always in a cirele. A great
wany die early; others are developed. The tish with straight tails are very lively, moving with
a tremor of the body, ussally toward the surface of the water, whence they passively full to the
bottom. When fully developed, the operation of swintming is accomplished by a gquick movement
of the pectorals.”

MopE OF CAPTURI.-~The Burbot is tuken on hooks, chiefly at night. It is alse captured
Jargely in pounds and gillnets. In Lake Winuipiseogee it is caught with the hook through
holes in the ice. At Fort Custer, Montana, it takes the hook freely. In the Yukon River it is
captured in fish-traps.

IFoop AND FEEDING MABITS.—The Burbot is carnivorous and voracious, having & ¢raving and
wounderfully distensible stomach, which makes the fish an efficient dredge in securing bottom fishes.
Through its medium was obtained the rare sculpin-ike fish Triglopsis Thomsoni. The Burbot feeds
upon various small fishes and crustacea, frequenting the bottom, and devouring more partien]arly
fishes with habits like its owr.

Forster gives the following notes in the © Philosophicat Transactions,”! which were furnished
him by Mr. Andrew Grabam: % [The Marthy is] extremely voracious, eating fish, the pike, and the
tickomeg {Nalmo), and other fish, earrion, putrefying deer, and even stones. Mr. Graham took a
stone weighing & peund from the stomach of one. . . . It does not mastieate its food.”

Pennant says that the Marthy “is so voracious as to feed even on the tyrant pike; will devour
dead deer or any carrion, #ad even swallow stones to ll its stomach.”

The Burbot secms to feed principally at night. Pennant states that it is canght with hooks
after nine o’clock at night, Charles Lanman states that “in the Saint John River, New Bruns-
wick, some hundreds are taken annually by night-lines, dropped through ibe ice at the beginning
of winter. Many are thus taken near Fredericton, but the best fishing ground is on the sand-
bars, a little above the mouth of the Oromocto River, where this fish resorts previous to spawn-
ing, which operation takes place in Febrnary or March. This fish is not unlike the eel in many of
its habits, concealing its food under stones, waiting and watching for its prey. 1t feeds principally
4t night, and is, therefore, generally taken by night.lines.”

The specimens obtained by the National Museum from the Great Lakes always contained in
abundance the commoun species associnted with itself in that region, such as Perca americana, a
Species of Lepomis, &c.

According to Mr. Dall, the Burbot in the rivers of Alaska feed upon whitefish, lampreys, and

ther species, ' ’ . '

O

! Vel. Ixiii.
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EconoMIO VALUE.—There is a great difference of opinion ag to the edible qualities of the Bur-
bot. Tu the region of the Great Lakes it is nsually pronounced worthless, but some fow consider
the liver a delicacy ; it is held in low esteem as a food.fish, and rarely appears in the markets. It
was formerly thrown away, according to Mr. Milner, although it is a very good edible fish, and
some who know ite qualities cook the livers of the larger specimens, considering them very choiec.
Mr. Aipsworth, of Cape Vincent, New York, regards the Burbot as a great annoyance to gill net
fishermen. He states that they are a soft fish and unmarketable. [ have been told that the Bur
bot ecanght through holes in the ice in Winnipiseogee Lake are highly esteemed. In the fur conn-
tries, according to old writers, the roe is an article of food. The liver is eaten in the Yukon River
region, and the fesh iz by some regarded a8 equal to thut of whitefish., At Fort Caster, Mon-
tana, Col. A. G, Brackett says, “The soldiers eat all they can get of them.” Indians generally
are fond of them. No doubt the guality of the flesh depends largely upon the habitat, those found
in cold, clear, rapid streams being probably the best.

Accor.ding to Professor Jordan, there is a popular prejundice against the looks of this fish, and
its fAesh is less rich fhan that of most of the lake fish. From the manuseript of Charles Lanman,
referring to the species in New Bronswick, I quote the following: ‘The flesh of the fresh.water
Cusk is white, firm, and of good flavor. The liver and roe are considered delicacies; when well
bruised and mixed with a little flour, the roe can be baked into very good biscuits, which are used
in the fur countries as tea-bread.” _

Forster states that the roe and liver, wheu fresh, are considered delicacies, but that they turn
rancid in a few days. Oun the coust of Hudson’s Bay the fish is considered dry and iusipid.

The Burbot, therefore, does not appear to he a very important fish, coramercially speaking,
although when taken in cold streams, where it occurs in abnodance, it is freely caten.  In Siberia,
according to Mr, Dall, the skins of the Buropean variety are used as a snbstitute for glass in
windows,

IXFORMATION DESIRED CUNCERNING THE BURBOT —~—Information is greatly desired on all of
the points already mentioned concerning the Burbot, and especially on the following partienlars:

1. Its oceurrence in rivers and lakes angiwhere. Kansas City, Miswouri, is the most southern
locality represented in the collections of the United States National Musenm.

2. The temperature and depth of the water in which it is captured.

. Its capture in salt water.

. 1ts time and mode of spawning in different waters.

. 'The appearauce of the young.

. Its Tood. Bottom fishes are frequently found in the stomach.
» Whether it is eaten,

8. How canght.

The Commissioner of Fisheries is desirous of obtaining specimens in alecobol or in the fresh
state from any river or lake, except the Great Lakes and lakes of Weastern New York,
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72. THE SILVER HARKE AND THE NERLUCCIO.
THE BILVER HAKE, oR NEW ENGLAND WHITING. MEBLUCGIUS BILINEARIE.

DISTRIBUTION.—It 18 the opinion of certsin writers, among whem Dr. Giinther is leader,
that the Hake of Furope, Merlucius merius {or M. vulgaris of recent anthors), is identical with
the spocies of Merlucius occurring in the Western Atlantic. This is, however, a mistale; the
American species may essily be distingaished from that of Europe by the greater nuinber of rays
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in the flrst dorsal (1¢ to 11 in M, merlus, 12 to 13 in M. bilinearis), and by the larger size of the
scales (the number in the lateral line being aboat 150 in M. merlus, 100 to 110 in M, bilinearis).

The general appearance of the two species is very similar, and it reguires eareful study to
separate them. It is probable that at neo very remote period they diverged from a common stock.
The distribution of the two species upon the opposite sides of’ the Atlantic coincides very clogely
with that of other Gadoid fishes, which are specifically identical in Burepe and America. The Hake
of Enrope is found along the coast from Trondhjem Tjord, latitude 65°, south to 36, being very
abundant m the Mediterranean; also found on the coast of Portugal and in Western France, In
the English Channel, however, acnd in the waters of Helland and Germany, it is cousidered very
unusual. On our coast it ranges trom New York to the Gulf of Saint Lawrenee, where it is
commou—espeeially in the Bay of Chaleur—but it has rarely been observed as far north as the
Straits of Belle Isle. Dr. Puckard was told by fishermen that during a period of forty sammers
spent on the eoast of Labrador they had taken but one specimen of this fish. This fish has been
found at great depths as far south as latitude 36° and 370,

The name Bilver Hake, by which this fish is known in the Bay of Fandy, is much more
appropriate than that of Whiting, though the latter is more frequently heard in New England; its
similarity to the European Hake is very great; while the name Whiting, which is in Europe
applied to a species (Merlangus vulgaris}, somewhat resembling the Pollock, has been appropriated
in this conntry for a fish on the southern coast and belonging to the drow family.

MIGRATIONS AND MOVEMENTS.—The Silver Hake commonly inhabits the middie depths of
ocean, or the onter edge of the continental slope, and comes to the surface to feed, Like the
Pollock, it is a fish of prey; its teeth are sharp, its mouth large and powerful, and its form
lithe, muscnlar, and adapted to rapid locomotion. It comes to the surface to prey upon the
schools of herring and other small fish, and is frequently canght in the mackerel and bluafish nets,
Its appearance in onr waters is irregular, and when seen it ig usually in considerable nambers.
Btorer, writing in or before 1867, remarked: ¥ When my repors was published in 1839 T stated
that the Whiting was taken—not, however, in large quantities—in our bay in the sammer npon
the cod-fishery grounds; since that period this species has increased very perceptibly in our waters:
it is frequently caught in considerallle numbers with the hook upon Crab Ledge, a few miles from
Boston light-house, aud has become at Provincetown a serious inconvenience to the fishermen.
Captain Atwood informs me that when the fishermen at the latter place commence the mackerel
fishery with nets, which usually takes place about the 20th of May, the Whiting are searce and
few are caught. By the st of June they become more plenty, and from the widdle of June to the
last of the fishéry, which closes about the %0th of July, they are exceedingly numerous in parts of
the bay in all depths of water. 1In such quantities are they taken in nets that frequently eight or fen
hours are required for a man to clear the nets of them. At this season of the year so mauy of
them are thrown from the boats npon the shore that the board of health is sometimes called upon
to jnterfere and to compel the fishermen to bury them from the fear of sickness being produced
by their decomposition. By visiting this point, the easterly extrewity of Cape Cod, in June, 1847,
I saw quite a number of this species strewed along the shore, where they had been left by the tide
while in parsait of sand-eels and otler small fishes, Since that period, the bluefish having been
more common, this species does not exist in as great abundance.”

It is difficalt in this case, a8 in many other similar ones, to decide exactly what dates to
assign: to. the observations of Dr, Storer—his “ Higtory of the Fishes of Massachusetts,” in its
last Bdltion, having been published at various times from 1563 to 1867—us iu some instances be
emmantad lnmself with quoting the exact words of his report printed in 1839. It would seem,

' lﬁ F
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however, that the statements attributed to Captain Atwood shounld be dated prior to 1850, The
Cape Cod naturalist, in his address before the senate committee of the Rhode Island legislature
in 1872, stated that in Provincetown Harbor, from a very early period until the *horse-mackerel”
{bluefish) made its appearance, the fish cnlled Whiting was immensely abnudant; but since the
horse-mackerel had appeared this fish was driven out, and at the time of speaking a specimen
was hardly ever seen. Perley, writing in 1830 and 1862, stated that at Grand Manan these fish
were often taken in herring netg, in which they become entangled while pursuing their prey, and
that be observed the fishermen throwing away these fish by thousands while clearing their nets.

Hasrre.—They average one foot in length. They are of roving habits, following the shoals of
herring, which they devour in great quantities. Until 1880 little was known concerning the
breeding habits of the Silver Hake, but, in exploring the bottom, at a depth of from one hundred
and fifty to three hundred fathome, off Newport and in the edge of the Gulf Stream, immense
numbers of young fish, from half an inch to three inches in 'le-ngth, were found at the bottom, and
with them were many adnlts, twelve to eighteen inches in length, apparently in the act of spawn.-
ing; some of them with the ova ripe, or nearly ripe, but not yet shed; others evidently spent fish,
This discovery was exceadingly interesting, since it may serve a8 a clew to the spawning habits of
other species, like the blucfish and menbaden, which have been supposed to spawn at a distance
from the shore, but huve never been detected in the act. The spawning period doubtleas extends
over a consideralle space of time; some of the eggs from which the largest of the young were
hatched off Newport mast have been 1aid as early us July. In September an adult, obtained at Hal-
ifax, Nova Scotia, had the ova well developed and pearly ready for deposition. It is not known
wlhetlher the eggs of the Silver Hake float or sink. Conuch states that the apawning season of the
Furopean Hake is from Jannary to April, at which time the fish are caught near the bottom, and
lose the great voracity by which they are characterized at other times, ro that mulfitudes are
caught in trawls, and a few with lines. When pilchards approach the shore the Hake follows
them, contivuing in inealculable numbers throughont the winter. Mr. Couch continues:

“# 1t rarely happens that pilchards are taken in the seine without many Hakes being inclosed
with them, and thus, when the net remainsin the water for several days, they have an opportunity
of glutting themselves to their hearts’ desire, which is to such an extent as to render themselves
helpless, amd I have seen seventesn pilchards taken from the stomach of a Hake of ordinary size.
Their digestion is quick, so that they speedily get rid of their load, and fishermen observe that
when hooked the fish evacnates the contents of its stomach to facilitate its escape, so that when
hundreds are taken with a line in the midst of prey, not ene will have anything in its stomach.
‘When near the surface, however, this ejection does not take place until they are dragged on
board.”

In Holland this fish is known as the Stokvisch, and in Germany as the Meerhecht or Little
Stockfisch; the first name signifies gea-pike, this name being the equivalent of the Latin geuneric
name.

Usks.—The Hake of Burope is always considered a coarse fish, and though great guantities
are annually salted and dried it is not held in very high esteem. Many of the salted fish are sent
to Spain.  They are said to Le guite common on the northern shove of the Mediterranean, where
considerable traffic s carried on with them ; they are packed with aromatic plants and sept tn the
towns remote from the coast. .

Storer remarks : ¢ Occasicnally this species is brought io market, and when perfectly fresh is
8 very sweet fish, boiled, broiled, or fried. It soon becowmes soft and is preserved with difficulty.
As it dees not appear to be known abroad, and the fishermen consequently have no call for it, it is
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not cured, but ia considered worthless, In the months of Septeinber and October the Whiting is
nsed somewhat for bait for the dogfish and answers a good purpose.”

It is, as a rale, hardly worth while to criticise statements in a work so generally unreliable as
J. V. C. Smith’s ¢ History of the Fishes of Massachnsetts,” published in 1843, but sinee he has been
gioted by De Kay! in » misleading manner, it should here e stated that in discussing this fish this
anthor had also in mind otber fishes belonging to the genus Phyeis, which are known by the name
of Hake all along the coast.

THE MERLUCCIO OR CALIFORNIA HaAKE, MERLUCIUS PRODUCYTUS.

The California Hake, writes Professor Jordan, is most commonly kuown along the coast by its
Italian name, * Merluecio”, pronounced merlogeh. At Soquel and elsewhere it goes by the name
of Horse-mackerel, 8 name used on our coasts with the greatest carelessness, being applied to Flope
sourus, Anoplopoma fimbria, and Merlucius producius, as well as (o various scombroids and caran.
goid fishes. It reaches a length of about thirty inchies and a weight of ten pounds, ifs average
weight belng five or six. It is found from the Island of Santa Cruz te Alaska, being very
irregular in its appearance, some years very abundant and at other times wanting altogether,
It is exceedingly voracious, feeding on al! sorts of small fishes and squids. The stomach is always
filled almost te bursting.

It spawns in the spring, and its arrival near the coust always precedes the depositiou of the
spawn, It prebably then retires to deeper water.

Its value as a food.-fish is very little. Tt is mcarcely salable in the markef of San Francisco.
Its flesh is very soft, and it is always ragged-looking when shipped. Nothing was learned as to the
quality of its flesh, but it probably differs little {rom M. bilinearis,

~ 73. SEVERAL UNIMPORTANT FAMILIES RELATED TO THE GADIDE.

THE CONGROGADUE FAMILY ((ongrogadide).—This family, which in some respects resembles
the eels and in others the Codfishes, contains, in uall, three apecies: one from Australia, one from
the Red Sea, and the third, a small eellike fish, of great activity, Soytalirous cerdalis, which lives
among the rocks on the coast of Washington Territory.

TeE FIERASFER FAMILY (Fierasferide)—These are never of very large size, and are cel-
like in shape. As far as is known, they live parasitically in the cavities of other marine animais,
especially in the respiratory cavities of star-fish and sea-sings. Not unfrequently they attempt to
live in animals less suited to their habits, as, for instance, bivalves, and cases have been knowa
where they have been imprisoned below the mouth of the mollusk or covered over with a layver of
the pearly substance seereted by it. They are perfectly harmless to their hest, and merely seck
for themselves a safe habitation, feeding om the amimaloules which enter with the water the eavi
ties inhabited by them.* Three or four species of this family are known to oecur on our Florida
and Gulf coasts.

TaE SAND CUSK PAMILY.~The family Ophidiide is represented on the Atlantic coast by a tish
§0 rare a8 to bave no common name, the Ophidium marginatum, which is found burrowing in the sand
banks near Beaunfort, North Carolina, oceasionally at other places, and on the coasts of our South-
ern and Middle States,® and by several rare deep-sea forms. On the California coast is a similar

!New York Fish Fauna, p. 82.

®QUNTHER: Biady of Fishes, p. 549.

"We-dug two spechmens ont of the sand near low-water mark (Great Egg Harbor, April, 1871), where they
burrawed to the depth of a foot or more, When placed npon moist sand, they burrowed into it, tail foremost, with
Surprising rapidity, disappearing in au instant. The specica appears to be rare.—VERRTLL: America Naturalist,
.3 . .
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species, Ophidivm Taylori, abent a foot in length. This apecies pecurs from San Franeisee to the
Bauta Barbara Islands. It is rare, and only brought into the market by accident.

THE RED UrUsK FAMILY (Brotulide).—This family, which is composed of fishes belonging in
the deeper regions of the Atlantic and Indian Oceeans, is not represented on our Atlantic coast,
suve by certain obscure deep-sea forms. A single species is known in California, the so-eallerd
Red Cusk, Brosmophycls marginatus, known to the Italians of that region by the panes Mustes or
Musteta. This tish reaches the lenuth of eighteen inches. 1t has been noticed culy in the neigh-
borbeod of San Irancisco, where it ocvenrs in waters of considerable depth.  On account of its
bright eslors, it meets with # yeauly sale in the San Trancizseo market, bot s foo rare to be eonsid-
cred as of any great economic importance,

TRE GRENADILR VAMLLY (Macrurida)—The Grenadiers, or, as the fishermen frequently eall
them, on account of the size and shape of their eyes, ¥ Oaion-fishes," inhabit the deep parts of the
oceistt,  They are partientavly abundant in the Western Athaortie. They are oceasionally eaten,
bt awve chiefly iinportant to the fishermen ou aceonnt of their habit of stealing the bait and taking
posseszion ot the hooks, which would otherwise e free for the capture of 1nore nsefnd fishes. The
Iargest species, and the one best knowa {0 the fishermen, is Nacraras vupestris, called & Rat-tail
Fish™ as well as < Ouiow-Gxb". It is excerdingly abunaant on all of onre off-chore banks, attaining
g length of three feef and a weight of four or five poumds.

A smaller species, Macrurus Bairdii, 15 found everywhere wlong the coast where the depth is
greater than cighty or ninety fathoms, It is probably an hnportang article of foed for the larger
tishes of theso regions, such a8 the halibut. At least four species of this family oeeur on our coast,
all of which have been bronght to light by the explorations of the United States TPish Commisgion
withii the past four years,

74¢. THE LANYT, OR SAND-EEL—AMMODYTES AMERICANUS,

Hapirg.—Of all the small species of fishes occurring in the North Atlantic there is probably
nene more important to man than the Lant--Tannce, as it is called in Earope, frequently also the
Band-eel both in Burope and America, Tobias-fish i Germany, and Smelt in Holland,  The
Amertican and European speeies, thougl similar, are gnite distines forms.

Althengh it is never nsed for food in this conuntry, it is of great economic importance, since i
constitntes one of the chief articles of tood for the codfish, the halibut, and other flesh-feeding
species, duch as the bunito, binefish, squeteague, fonnder, and mackerel, and in Kurope the turbot.

The Lant is & slender species, with s rounded body, the height of which i contained from
eloven to twelve thoes iu its total lengtli; the largest individuals grow to be about sixteen inches
long. but they are usually much sinaller, They swim in ilnmense schools at the surface, and fre-
quently imbed themselves it the sand, where they often remain above the low-water mark wieils
the tide is out, Why they do this is not well understoad, for in their habits they are wanderers,
sometimes appearing in hmmense numbers at certain points upon the coast and disappearing as
rapidly as they came. With their sharp noses and slender muscular bodies they have little diffi-
enlty in lmbedding themselves in the soft sand several inches deep. I &hall gever forget my sur-
Pprise when, many years ago, unfamiliar with the habits of this fish, which, iudeed, wag at that time
-eatirely unkeown to me, I was digeing up shells in one of the sandy beaches in Provineetown
Harbor, when suddenly, as I strnck my hoe into the earth, a grest section of the heach becatwe
alive with glancing forms of dozens of these agile little fishes. )

“On the sands of Portobello, near Bdinburgh, and at other places, people take advantage of

L - g
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this well-known habit, and when it is discovered that a shoal of Sand-eels have hidden themselves
in the sand they sally out, armed with spades, rakes, shovels, and forks, and dig them out, When
extricated from the sand-beds the fish leap about with singular agility, and afford much sport in
capturing them. Perhaps the fon in eatching them has originated the saying, “As jolly us a sand-
boy.! 71

They are eaptured in a similar manner ob the coast of Holland., It is Buockiand's idea that
they go into the sand to take refuge from tish whicl are pursning them.

Captain Atwood, writing to Dr. Storer during 1847, said: * On last Friday night they ran
ashore in such quantities in Provincetown Harbor that they covered the ground from one o two
inclies deep, aud when the water covered the flats the whole bottom looked like an immense sea of
silver” #When thus sitnated,” continues Storver, ©they are readily devouwred by their enamies,
among whotw are the cutéle-fish,” or squids.

Various authors have stated that they feed upon the very young fry of other fish and upon
small worms,

Speaking of a closely related species, Ammodytes tobianwus, which has not yet been found in the
Western Atlantic, bus which way vet very probably be discovered here, and whose habits are doubt-

" less very similar, Oliver writes that theyw follow the yoang fry of the cealfish, or pollock, into the
harbor, and are frequently canght with the same bait. They swim rapidly and dash st o sloal of
firy with the voracity and swiftness of a pike, and they even feed npon the young of their own kind.

As has already been siated, they constitute a favorite bait for many other species ot fish, They
are very conspicnous by reasonh of their brighf silver color, and their swilt motion is easily imitated
by trawling them behind the Doat in rapid metion. Their form Las been imitated jn India rubber
and meotal for use in angling. In England they are & favorite Dait for the bass. Couch states thax
they are frequently followed Dy mackerel, and that their presence is a sure sign of good fishing.
“On a calin evening it is an interesting sight toBee the surface of the water broken by the repeated
plunges of the voracious fishes aa they break upon the little school of Launces from beneath.
Their only certsin place of refuge from these pursuers is the sand.”

Owing to the confusion between the {we species of Ammoedytes, BEuropean natnralista have not
Yyet come to a definite decision as to their time of spawning, bat the observations of Benecke itli-
cate that this takes place, in the Baltic at least, in May, the fish being most abundant in those
waters from July to September., No one has observed these habits on our own coast.

DisTrmBUTION.—The distribution of the Lant in the Western Atlantic appears to be limited
at the sonth in the vicinity of Long Island Bound, although it is stated by Uhler and Lugger to
oceor on the coast of Maryland. Northward it is found at least as far as Sloop Harbor, Labrador.
On the Bcandinavian coast it has not been found north of Trondhjem Fjord, latitude 650, thongh
the other species is fonnd up as far as North Cape, it enters the Baltic, ocenrs everywhere
throughout the British Isles, is abundant in Holland and along the northern coast of France. In
stmmer they are freguently 2eon in amense schools on the southern voast of Massachwseris,
Captain Atwood gives the following aceount of their movements in Cape Cod Bay:

“Lants are conmon, and sometimes they are plentiful. Some winters there comes on i eold
spell, and if the wind is just right they drive ashore, and you may pick up bucketfuls, while
sometimes winters have passed away when I ave not noticed but a few. One year, before 1847 I
should think, the Lant came in in immense quantitiess. The whiting drove the Lant in, apd they
began to run ashore at high water, and ran ashore till low water, and they covered the whole
Eround so I should think they would be one and # half or two inches deep. There was not a place

r—— [P -

TBUGKLAND: Familiar istory of British Fishes, p. 103,
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on the whole inside of the point the next day but was sheeted over with these Lant. On the day
after the wind came on and blew heavy from the westwurd, and it swept the beach off as clean as
you could sweep a floor. They come in winter and in summer, and are quite common on the coast,
and on the Banks of Newfoundland there are immense numbers of them, 1 have frequently seen
them in the stomachs of codfish,”

The Lant is found in spring or early summer in the open sea, in the neighborhood of banks
and shoals remote from land, a8 is also the sprat in Europe and the “brit,” “eyebait,” or small
berring in America. Professor Sars has given a detailed deseription of the manner in which the
vast schools of young herring to the Norwegian shore in summer not only attract the large cod
and many other fish from the deep sea towards the shore, but alao draw the yearling and two-year-
old cod from the shore to meet the incoming schoola,

UsE8.—Ag hag already been stated, this fish is not used for feod in the United States, Its
importance is well nnderastood by our fishermen who go after cod to Labrador and Newfoundland.
They are gaid to be common in the Edinburgh market in summer, while in S8outhern England they
are salted and dried for winter use, In Edinburgh, too, the other species, called the Horness, or
Horned Eel, is brought o the market in August and sold by the thousand. Parnell states that
this species spawns in Beptember, and that their flesh is wholesome and palatable.

Captain Atwood has also recorded some surious observations econcerning the manner in which
these fish, with their sharp snouts, penetrate through the stomach of the codfish which has eaten
them, into the walle of the body, and there become encysted in the flesh, forming hard, black masses
which are very inconvenient to the fishermen, because they doll their knives which they use in
«dressing the fish before drying them,
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K.—WOLF-FISHES, SCULPINS, AND WRASSES.
75. THE LYCODES FAMILY-—LYCODIDE.

This faotily is represented on onr Atlantic coast by eight or ten species, and on the Pacific coast
by thiee others, They are large-headed, elongate tishes, with eel-like bodies, covered with a lax,
thick, slimy skin, and for the nost part inhabit very deep water, and are seldow seen except by
the naturalist, and by the fisherman, who counts thew among ihe refuse products of lis lines.

MurronN-rIsH.—The Mutton-fish, Zoarces anguitlaris, called Congo Eel and Ling, and alse
Lamper Hel, espedally by the Maine fishermen, is often seen near the shore north of C-apt; Cod,
and in winter especially is frequently taken with hook aud line from the wharves. This species
ocearionally attains the length of three feet and the weight of six or seven pounds.

The Muttou-fish feeds upon crnstaceans apd mollusks, and spawns in July #nd August in the
deep waters of Massachusetts Bay, its eggs being as Iarge as nckshot and not very numerons.
The young fish are frequently taken in the Fish Commission trawlnets. This species has been
recorded as far south as Fort Maeon, in Nortlt Carolina, where Dr. Yurrow claims to hiave taken
two specimens, fishing from one of the wharves; and H. K. Storer found it in SBouthern Labrador,
at Bras d’Or, where he obga:rved that it was frequently taken in the herring seines. Iov Northern
Furope -is an allied species, Z. véviparus, which brings forth its young alive, the embryos attaining
o Jength of four or five centimeters before leaving the mother, and in the Baltic making their
appearance in August or later. Malm records the capture in Southern Sweden, November 17,
1873, of a female with three hundred fully developed young, about forty millimeters Jong. It is
not yet definitely determined whether or not our species is viviparous, but it seems somewhat
fmprobable, although one taken in Gloucester Harbor, at a depth of eight fathoros, fu a tempera-
ture of 41° F., Jnly 30, 1878, contained eggs which seemed nhnost mature enough to be deposited.
This i known in Germany as the Aalmutter, or Motber of Eels; in Holland, Puit Aal; in Sceot-
land as the Bard or Maroona Eel; in England as the Guffer, Eel-pout, or Greeu-bone; and in
Southern Sweden as the Aolkussa; the distribution of which- is limjted on the south by the
Euglish Channel, on the north by the North Cape and Varanger Fjord, latitude 719, 1t enters
the Bultic, where it is frequently taken on the Prussian coast, especially about Memel.

The Mutton-fish, like the Wolf-fish, or Sea Catfish, is one of those species which, while possess.
ing excellent qualities as a food-fish, is not generally eaten., Mitchill speaks of having seen them
in considerable uumbers in the New York markets in March, 1833, and De Kay in 1842 wrote: “I
have noticed this fish is most abundant in the New York markets in February and March. 1t is
canght on the coast in company with the comnon cod. It feeds on various marine shells and
affords a very savory food.” '

In GilFs paper on the ¢ Fishes of New York Markets,” written in 1856, this fish is not men-
tioned ax one of the kinds at that time sent to New York.

Htorer writes: It feeds upon the mollusca aund testacea, and the flesh of the young fish is
sweet and very palatable. It is seldom met with in Boston market; occasionally, however, it is
broaght in by the cod-fishermen of Massachusetts Bay.”

'I_t “mmﬂly eaten by the Cape Ann tishermen, by whom it is known as the Mutton-fish,
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the name referring to a supposed resemblance of its flesh to mutton ; and I can myself testify to
the delicaay of its flavor. The Buropean specier is also on the border-hime between food and refuse
fishes. Parnell writes: “In the Firth of Forth it exists in great plenty, hiding under sea-weed
in roeky sitnations, They are even taken with lines in the winter wonths and brought to market,
where they feteh a ready sale at the rate of three a penny. Some people consider the flesh as very
fine and wholegome, while others, again, announce it as dry aud of a disagreeable flavor. The
pones of this fisih when boiled assume a green appearsnce, from which circumstance the fish ott-
times receives the name of Green-boune.”!

Mr. Neill says: “Though not a delicate morsel, this fish is often brought to ¢he Edinburgh
market.”

In Holland aud Germany they are uot often eaten; there is a general impression, however,
that they ure edible.

PAciFc LvoomDs.-—This family is represented on the Pacifie coast by Lyeodopsis paucidens
(Lockington) Jor, & Qith., aud L, microstomus Lockington, small fishies, scarcely a foot in length,
living in rather deep water from San TFrancisco vorthward. They have no eéconomic importance,
being only brought into the market when mixed with the tomeod and “soles.”

76. THE WOLF-FISEES OR SEA CATFISHES—ANARRHICHADID.E.

SEA CArrisaeEs.—The Wolf-fish family s represented on our Atlantie eoast by three species—
all large, voracious, and frequently taken by cod and halibut fishermen. The Dbest known, and
in fact the only species defiuitely ascertained to occur in the Western Atlantic until the other two
ware receutly brouglit to light by the labors of the Fish Commission, is the commion “ Catfisl™ of
the fisherinen, Anarrhicas lupus Liungus, and which is found throughout the northern parts of the
Northern Atlantie, ranging upon the New England eoast south io the region of the Nantucket SBhoals,
where it ever breeds in deep water, young specimens having been obtained by the Fish Commission
at a depth of over pue hiundred fathioms in the summer of 1880, while in 1874 several specimens
ware brought te Noank, caught by the New York smacks on the Nantucket Shoals, the largest four
teet. or more in length. De Kay records the capture of a apecimen four feet long off Bloek Island,
and states thut they are not unfrequently taken off Rock Beach in company with the common cod.

In the Eastern Atluntie it is tonnd in the German Ocean, ou the south coast of Great Britain
and iu the Channpel, and along the shores of HoHand.? According to RRichardson it i3 somewhar
common on the French const. Though it does not appear to eunter the Baltie, it is found on the
coast of Norway aud in the Cattegat. Yarrell records the eapture of this fish on the coust of
Yorkshire, in the Frich of Forth, and in the Orkneys. Collet records its presence everywhere
along the Norwegian coast ap to the North Cape and Varanger Fjord in Eastern Finmurk, while
it i8 knowu to oceur in Iceland and Greealand and along the entdire eastern coast of Northern
North America. This is the best known species, and until recently all others have been con-
founded with it. It is readily distiugnished from the others by its genmeral color of gray slate, or
light_ browu, warked with from nine to twelve transverse bahds of darker hue. By many of the
uattons of Northern Ewrope it is ealled the Catfish; and this name is still in general use among
our own sea-fshermen, although the fishes most generally known in North America by this nume
ure fresh-water species of the family Siluride, closely related to the sheet-fish or wels of Earope.
To an uutmmul observer thero is some resemhl:mua betweeu these fishes and the Oatfish of the

1 Thtme 8 1o ev uienr-o that t.lw bouea ﬁf thn Amenr an species ever hogome greon. The name Green-bone is nlsae
spplied in Earope to the sil ver gar-fish.
*BCHLEGEL: De Dieren van Nederiand. Visschen, p. 68
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sea, {o which resemblance they doubtless owe their common name, bestowed upon them by the
early English settlers. They are also called in this country “Wolf-fish,” this being the common
book-name. In the Orkneys the name is “Swine-fish,” professedly on account of a peculiar
movement of the snout whicli has beep observed; while in Scandinavia the nume  Stone-biter” is
also common. Another species, which way be called the Spotted Cat-fish, or the Wolf-fish, is
oceasionally obtained by our cod-fishermen ou the off-shore banks, and has been taken near the
shore in the Bay of Fundy. In form and general appearance it is similar to the species just
(eseribed, but instead of transverse bauds of brown or black it is marked with numerous circular
apots und blotehes; sometimes several of these are conflaent, forming a large, irregular idoteh,
This species, Anarvhicas arinor, Qlafsen, has been observed on the coast of Norway throughont
nearly its whole extent, north of latitude 558°; it oceurs in leeland, whenee were recsived the first
specimens, and on oar own eoast has heen seen in the Bay of Fundy and on several of the Diuiks
nerth of Georges.

Besides these two, there is the ¢ Blue Cat-fish”, 4, latifrons, which is much smatller, rarely exceed-
ing three feet in length, with a very soft and flabby body, and of a uniform blueslate or monse
color.  Thir is a resident of the deep waters, in two to four hundred fatlsors, on the outer edge of
the off-shore banks, and has also been observed in the northern parts of Europe. Dr. Bean has
recently deseribed a species from Alaska somewhat resewbling Anarrhicas Lupus, bat without the
cross bands; the color of the alecholic specimens is dark brown without bauds or spots, atd with
belly of light brown or gray clowded with very dark brown. To this e has given the name
Anarrhicas lepturus. The typoes were obtuined at Saint Michacls.

The Wolf or Cat-fishes are, emphatically, lovers of ecold water, their mwange corresponding
closely to that of the halibut, though perhaps not extending quite su far southward. They are
almost invariably found upon the same feeding-grounds, where the Catfish devour the heavy.
sbelled crustaceans and mollusks which are too strongly protected to be caten by other fisles.
According to Fabrieius it migrates from the coast to the deep sea in the autmnn and returns again
in the spring, being associated in these movements witls the common lemp-fish,

It is impossible to imagine a more voracious-looking anitnal than the Sea Cat fish, with its
massive head and long, sinuous, muscular body, its strongly rayed fins and its vise-like jaws,
armed with great pavements of teeth, those in frout long, streng, pointed like those of a tiger,.
closely studded, re-enforeed in the rear by others rounded and molar-like, adapted for crushing the
ohjects which have been seized by the curved teeth in the front of the jaw. The ehuracter of
their food has already Deen wentioned. Professor Verrill found in the stowach of one of tlhese
fishes over a quart of spiny sea-urchins, and it is believed that upou these and upon hermit-crabs
they depend very largely for food. They are pugnacious in the extreme, and bhave been known to
attack furiously persons wading at low tide among the rock-pools of Eastport, Maine. When one
ig Jifted into a fishing.boat, which is a not unfrequent occurrence, it is necessary to kil it at once
to prevent it from injuring the fishermen, by biting or stabbing them with its gharp gpines. They
are quickly killed by blows upon the head.

The only record of the spawning time of the Anurrhicas lupus in Kurope, which I cuan at
present find, is in Schlegel’s “ Fishes of the Netherlands,” where it is stated that it occurs in May
and June, It is probable that on our own coast the period is approximatels the same, sinee young
fish of one and two inches in length have been several times taken by the fishermen in Angust
and Beptember. DeKay states that they spawn in May., According to Fabricins, it spawns on
Fhe Greenland coast in May among the largest seaweeds, » short way from the shore. The largest
individuals of this species are six or seven feet in Iéngth, and would probably weigh forty pounds,
T_he Specimen mentioned by Richardson, three feet long, weighed twenty pounds.
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It caunot De said that they are af present of great economic importance. Storer, writing in
1857, said: ¢ By many of oar fishermen it is considered very delicate; the smallest specimens, from
five to ten ponnds, are guite palatable when fried or broiled, the skin having been previoushy
removed; it is also occastonally split and salted or dried and smoked, and is said to be, when thas
prepared, very good.”?!

Parnell wrote: “It is quite common in the rocky parts of the Firth of Forth, and also found
on the haddock lines, and is oceasionadly taken in the same nets above Queen’s Ferry. About
June the young are about bwo feet in length, and are sold in the warket for sixpence each. The
appearanece of this fish is not very prepossessing, and the natives are not aware of its quality as
food: but if properly dressed and disguised by the head being cub off, it is considered equal to
muany of the marine fishes.”*

Yarrell says: “According to Mr. Neill, specimens of amall size, abont two feet in length, are
frequently bronght to the Edinbore’ markct; and those who are able to overcome the prejudices
caused by its appearance find it good food. Mr. Hoy and Mr. Low have borne their testimony to
the excellence of its fiesh, and Mr. Donovan states that it is delicious. It may be observed here
that this is the general character of the flesh of those fishes that feed on crustaceous animals. It
is eaten by the Greenlanders and Norwegians, as well as by most of the izhabitants of the northern
part of Burope, the head snd skin being first taken off. The skin is eonverted into very durable
bags and pockets, Malm writes: #“They oceur along the whole eoust of Bohuslan, and are caught
most frequently of all from Mareh to May.”

Frank Buckland remarks: # Notwithstanding the ngly appearance of this fish its flesh is said
to e of a very good flavor. It is sometimes seen hung ap in the shops of London fish-mongers,
and I can, for tho most part, say that it is very good; I can eompare it to nothing but a nice veal
chop.” DeKay also bears testimony to their excellence, gaying that “when smoked their flesh i3
very similar to that of salmon.” Schlegel says they are not eaten on the eoast of Holland.

On the Pacific coast there is a fish of a closely-related genus commonly known as the Hel,
Anarrichthys ocellatus. This species is commonly known as the “Eel,” or #Wolf-eel,” the latter
nuaine provably having been given by some cne familiar with the Atlantic Wolf-fish., The pame
“ Azia” is given o it by the Dalmatian tishermen on Puget Sound, and that of ¢ Morina®? by the
Italinns at Monterey. It reaches a length of cight fect and a weight of about thirty pounds.
The average length is five to six feet. 1t ranges from Monterey to Puget Sound, lerking among
the rocks, and oceasionally left by the falling tide. It i8 not rare sbout San Francisco, but
becomes much more sbundant northward., It feeds on crustaceans, echinoderms, and fishes., Ac-
cording to Mr. Lockington the broken shells of Echinarachnius ercentricus are often fonnd in its
stomach. Nothing special is known of its breeding habits, enemies, or diseases. Asa food-fish
it meets always with & ready sale.

77, THE BLENNY FAMILY—BLENNIIDX,

The Blenny family is represented on the Atlantic eoast of the United Btates by two species
of insignificant size and absolutely without value. Upon the Paecific coast they are represented
by numerous amall Aishes, mostly living about the rocks between tide-marks, and often exceedingly
abundant. A few of them live in the kelp, and scme of them swim freely in shallow witer. Large
individnals are occasionally brought into the markets, especially of Xiphiater mucosus, Cobedichthys

1Tighea of Massachusedts, p. 100,
*Flahes of the Firth of Forth, p. 240.
3 British Fishes, 1836, vol. 1, p. U8
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wiolaceus, and Heterostichus rostrafus, often eselling as +‘eelg,” at thirty ceuts per pound. In
general these fishes are, from an economic point of view, entirely insignificaut, and probably not a
hundred pounuds a year of them are sold on the whole eoast. The Tumpenus anguillaris is ofteu
taken in large numbers in the geines, but a prejudice seems to exist against it and no one will cas it.

The following is a list of the Bleunioid tishes: Lumpenws anguiliariz (Pallas) Gill, from Cape
Mendocino northward; abundant. dApodichthys violacews (Ayres) Grd.; Xiphister rupestris Jor, &
Gilb.; Xiphister mucosug (Grd.) Jor.; Xiphister chirug Jor. & Gilb.; Aproplarehus atropurpureuns (Kitt-
litz) Gill; Apoedickthys flavidus Grd.; Apedichthys fucorum Jor. & Gilb,; all these living among
rocks and ranging from Monterey to Alaska; Murenoides ornatus Girard, from Cape Mendocino
vorthward; Cremnclates integripinnis Rosa Smith; Gilbbonsia elegans Cooper, and Hypleurochilus
gentilis (Girard) Gill, among rocks, chiefly from IPoint Concepeion southward; and tinally Neoelinus
satirious Grd., Neoclinug Blanchardi Girard, and Heterostichus rostratus Girard, living in the kelp
along the shore from Monterey to Lower California.

78. THE TOAD-FIRH_BATRACHUS TAU,

The Toad-fish, Batrachus tau, called also on the coast of New Jersey and in some parts of the
Southern Btates #Oyster-fish,” is one of the mest repulsive looking fishea upou our coast, with its
dark, slimy, almost skapeless body and its mud-wallowing habits, In general appearance it resem-
bles a sculpin without prominent spines upon its head or upon its fing. Although it is armed
with by no means insignificant spines, which are capable of inflicting serious cuts, wheun touched
they show no disposition to bite, but erect their opercular spines in a very threateuing wmaunner;
these are 80 covered by the lax skin that they can searcely be seent

Species of this family inhabit the coasts of neurly all the tropieal and temperate regions of the
world. The American gpecies was the first brought to notice, specimens having been sent about
1761 from Sounth Carelina by Dr. Garden to Linngeus, by whom it was described nnder the name
Gadus taw, the great Swedish naturalist considering it to be a kiud of codfish. The name which
he gave it refers to a character not discernible except in dried specimens, the bones of the upper
sarfuce of the scale forming a grotip of ridges which resemble in shape the Greek letter 7.

Our species ks found in shallow waters from Cape Cod south at Jeast as far as to the mouth of
thg Mississippi Biver. In the Gulf of Mexico, however, it is found in deep water, aidl many Iarge
Ounes are faken on the snapper grounds at a considerable distance from shore. In the Soath it
wouid appear to be somewhat more active in its habits, thongh frequently found on the oyster-
beds, hiding between the valves of empty oyster-shells.

There are at tenst three distinet forms: (1) The northern variety, rarely exceeding ten, twelve, *

and even fifteen inches in Jength, the general color of which is brown coarsely marbled with darker
warks. (2) The southern variety of Giinther, which is found on the Florida Keys and in the Gulf,
though often mssociated with the northern variety, which is similar in eolor to this, but has the
Yody and the fins dotted and spotted with white. (3) A form found only in the Gulf, Batrachus
Ppardus, which is much larger and of 2 light-yellow color spotted and blotched with brown. This
form is known to the fishormen ag the “ Sarpo” and the “ Sea.robin,” the former name being doubt-
less a corraption of the Speanish word sapo, meaning toad. This form is said by Mr. Steurns fre-
Quently tg aftain the leugth of eighteen inches. The color of these fish usually corresponds very

14 cloncly related form, Thalassophryne maonloss, whick ocpirs on tho Atlantic side of the isthmns of Pml!btll{ty
ha‘_’ trus palsoning glands at the baso of its opercular spiues, by menns of which it ean iafliet injurions wounds; this
""“*__8 slmost the only fish which pessesses wenpons of this eharacter.



ol

252 NATURAT, HISTORY OF AQUATIC ANIMALS.

elosely to that of the bottom npou which they are resting, and, like many other muddy-water
species, they have the power of changing their color to lighter or darker shades when exposed to
the light in shallow vessels with dark or light-colored bottont. They are very veraecious, feeding
anpon gmall fishes of a1l kinds, especially upon abchovies and sand-smelt, and upon shelis, crabs,
shrimyps, and marine worms.  “ Tt secures its food rather by strategy and stealth than by swittness
of motion,” writes Mr. Stearns, “hiding under oy hehind stones, rocks, or weeds, or stealing [rFon
one cover to another it wateles its viethn uniil the latter js vear by, when it darts forth with a
quickness quite astonishing, considering its vsual sloggishness, and back again to its hiding
piace, laving one or inore fsh in its sfonnel aud oo the alert for others.”

On the south coast of New England it is found chietly in the shallow bays. ~The sandy ov
wniddy botlom of these,” writes Storer, “is overgrown with vel.grass, nnder cover of which it lives
in security apd finds abundant sonrces of food,  Where the coast, on the eontrary, is more or less
rocky, we thect with {6 chietly nnder stones.  Kxaminhing the pisces where the water is but o few
inches in depth at low fide, ve see that nader wmany of the stones und smaller rocks the sand on
one side har becn removed, leaving o shallow eavity perhaps o foot in width and extending baclk
beneath the stone.  1ff we approach this cactiously we shuall probably distinguish the head of o
Toad fish very much iu the position of that of a dog as he lieg Jooking out of bis kennel. The fish
is at rest, and mwight be overlooked by a careless observer; a clorer attention, lowever, readily dis-
tingmishes the cnrve of its broml mouth and delicately laginiated tentacles with which ity jaws
aud other parts of its heud are ornamented. It eves, und sometimes the anterior portion ot irs
bosdy, are traly leautiful. At the slightest alarm it retreats bepeath the stoue, but preseutly reap-
pears; it is lying here merely as in a safe regting-place, perbaps on the wateh for its prey.  But
during the months of June, Juiy, and August we shall in many instances be able to discover
another purpose; it is apparently guarding its eggs or young; we shall then find on the interior
surface of the stone the young Toad-fish adbering, to the number of several bundreds, They will
be in different stages of development, according to the season of our examination. We may see
the eggs not larger than very small shot; a little later they are increased in size, the young fish
plainly visible through tbeir wallg; a little later stili the young have made their escape, but are
still attachied to the stone, The attachment now, however, is accomplisbed in o different manner;
the yolk not being yet absorbed, ocenpies a ronnded sac protruding by a narrow orifice from the
abutibent, and the part of this sac near its onter border heing coustricted leaves, externally to if,
& dise, by means of which, acting as a sucker, the young fish adheres so firmly as to occasion diffi-
calty in detaching it. They rewain thus nntil they have attained the length of one-half or three-
jourths of an inch, or until the yolk sac is entirely absorbed. During this period the adult fish
oceupies the cavity beneath the stone, and it driven from it speedily returns. The fish is in all
cases the mother of the young ones, but that she iz there for the purpose of guarding them we
have no means of determining; we can only infer it.”

At Noank, Connecticut, in 1874, I had an eopportunity of watehing the progress of the spawn-
ing season. July 14, numerons eggs were found clinging to the stones in water one to two fect in
depth; later in the season, July 21, young fish, half an inch long, were plenty, and September L
these had attained an average length of one inch. Individuals, apparently of the secoud yeal's
growth, were also common, and would average three-fourths of an inch in length.? ,

*Bilas Btearns writes: *“In the Gulf of Mexice the Toad-fish apawns in April or May. When ita young have
been batched, the older fish seem to guard them, and teach them the doevices of securing food in much the same
manner that a hen does her chickens. I have apenti hoors In watching their movements at this time, and wae at tirat:

mnueh surprised by the sagucity and pationce displayed by the parent fish.”
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The bottoin temwperatare of the water frequented by these fish woulid appesr to range from
S0 18, to 900 F. In the more northern regions throughout which they are distribated they appear
10 beeome torpid, or nearly so, in winter; and it is stated hy Storer that they are frequently found
in the mud by men apearing ecls. They are very hardy, and when taken from the water will Tie
for nany hours, and scon recover their ordinary activity when restored to the water. When
handled they ntter a loud croaking sound.

The Toad-tish is very abundant throughout the whole extent of its range, amd is easily captared
with hook and line.  In the Gulf of Mexico many are taken in =eines,  Mr. Stearns states that its
tlesh is highly esteemned by many of the Gulf fishermen. M. Storer writes: “The Toad-fish is not
commonly employed us an artiele of food.  1lts generally repulsive aspeet caases it to be looked
upon rather with disgnst.  That its flesh is delicate and good, however, ean sciveely e questioned,
though the small size which it attains and the tact that it never is taken in any large quantities
prevent it from bweing of any economic value”  Protessor Baird alse bears restimony to the faet
that ity flesh s very sweet and palatable.

The Toad-fish may be regarded as constitaiing ove of the nndeveloped resources of onr waters,
and it can scarcely e guestionred that in future years it will be considered as mach more inporiant
than af present. Yo estimates ean be given as fo the gnanfity now yeardy entering inte consnmp-
tion, and. sinee it is plmest never offered lor sale, no price quotations can be presented.  H has still
another, and at present more importan{, refation to the fisheries than this; on aceount of its greas
abandance and its perfinacity in taking the ook baired for nobler game It is regarded by the
fisherihen 43 one of their worst pests,

The Batrachide are represcoted on the Paciic coast by the = Singing-fish,” or “TFoud-fish”
Porichthys porosissinens.  This tish lives on mudidy bottoms tfrom Aluxka to Panama, aud is every.
where extremely abandant. It reaches the length of cighteen inches, bot being never nsed for
food hias no economic importance,

The family Trichodontide, which 1ollows Batrachida: in the classification of Gill, is represented
on the California coast by the species Trichodon Stelleri, nn estray from Alaska, rarely seen.  On the
Atlantic coast this family is entirely absent.

79. THE LUMP-SUCKERS: LUMP-FIRH AND SEA-SNAILS,
Tor BSEA SNAILS —LIPARIDID A5,

The three tamilies Gobiesocide, Liparvidider, and Cyelopteride ave represented on our coust
by several species, most of them minute and of no economic valne; all of them charscterized by
the presence of o petuliar suetorial organ upon the belly, » modiication of the ventrul fins, by
which they ure able to eling to rocks and shells and {o retain their positions in enrrents of water.
The Lump-sackers, Liparis ineatuws and L. vulgaris, which are found on oysser and scallop beds and
among the roots of the kelp, and along the New England voast, are interesting from the faet thar
they are often parasgitie, living within the shells of the Iarge seallops, in compuny with a small
crub regsembling the oyster-crab. From the Chesapeake Bay southward, and in the Gult ot
Mexico, allied forms belonging to the genus Gobissoxr oocur, especially amony the oyster beds, Tt
these algo are of no economic value.

Tar LUMP-FIsH—CYCLOPTERTS LUMTUS,

To this group belongs a fish which, though of little value, is often seen in our markets, ana
I8 RO comspicuons, on account of its grotesque form and striking colors, that it is worthy of passing
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mention. This is the common Lump-fish, Cyclopterus lumpus, known in England by the names
“ Lump-sucker,” 4 Sea-owl,” ¢ Coek-paddle,” and by numerous loeal appeltations. This fish is widely
distributed throughont the entire North Atlantic, ranging on our coast from the mouth of the Chesa-
peake to the Straits of Belle Isle, abundaut in Greenland and Ileeland, along the entire western
coast of Scandinavia, from the North Oape to the Cattegat, entering the Baltic, and not rare along
the shores of East and West Prussia, well known in Holland, Northern Franee, and everywhere
in the British Istes. The largest English specimen recorded weighed eleven and a half pounds;
the Iargest on our own coast, as observed by Storer, cighteen and three-quarters pounds.

#The Lump-fish,” writes Benecke, **lives on the bottom of the sea, swims slowly and with didi-
culty, and in May and June comes into shallew water to spawn. The male makes pits in the sand,
between the stones, in which the female deposits its eggs. The male watches over the eggs, and
later over the tender young which cling to ifs body with their snckers. The number of eggs ranges
from 200,000 to 400,000. It is n voracious species, which preys vpon small ernstaceans, mollusks,
and fish-spawn.”

Benecke’s observations were made in the southern part of the Baltic; the spawning time is
recorded by him as probably not very different from that in SBouthern New England. Young speci-
mens from one-fourth to one inch in length are very abnndant in Sonthern Massachusetts and Con-
nectieut in July and August, swimming at the surface. They bave not yet assumed {he ponderous,
unwieldy shape of the adults, and swim much more rapidly and gracefully. In Sweden, according
to Malm, the spawning time is in June; “In England,” says Yarrell, “in April and the beginning
of May "—dates which correspond precisely to those given by Fabricius for Greenland.

The male Lump-fish is said to be very fierce in defense of its young, and to be able to proteut
them from much lai'ger fish than themselves, even from the wolf-fish, Tt i, in its tarn, a favorite
prey for the seals and wolf-fish. At the time of the spawning season the ordinary translucent
green eotor of the body becomes mueh brighter, and the under parts of the fish are of » brilliant
red. After spawning, the red disappears and the general eolor of the body becomes dull. When
in the season of the brightest coloration they are frequentlyshown in the fish markets, where their
remarkable appearance attracts much attention. '

“If the authority of Bir Walter Beott is to pass eurrent in gastronomy,” writes Richardsou,
“ Lump, or Cock-paidle, as it is named in Scotland, is a fish of good quality, for he makes Mr, Old-
buack give the same price for one that he doea for the bank-fluke or turbot.”

Parnell states: “On the west coast of Scotland semetimes as many ag two dozen are taken in
the salmon nets at almost every tide, prineipally in the month of Jnue, when they seek the sandy
ground to deposit their spawn. The fishermen boil them down with vegetables for their pigs, and
consider them to be fattening food, The flesh, when cooked, is soft and very rieh, and is considercd
by sowe of the inhabitauts of Edinbargh as s luxﬁry; but there are few stomachs with which it
agrees, in consequence of its oily nature., The males are considered the best for the table” In
Beotland it is also sometimes eaten in a salted state.

Buekland also has an opinion on record: “8¢ great is the difference between the Qiffurent
specimens that our fishermen consider them to be distinet species snd cail them the # Red-lomp”
and the ¥ Blue-lump,” but the difference in color and flavor is only the effect of the sesson, Ido-
not like the flesh at all myself; it is like & glue pudding.” . '

It is stated that the Greenlanders eat the fiesh either cooked or dried and the skin raw, while
they eat the roe, which is remarkably large, after having reduced it by boiling it to a palp.

Perley records that “In the spring the Lmmyp-fishk approaches the shores of New Brunswick
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and Nova Beotia to deposit its spawn, It is then taken in considerable numbers near the harbors
at Halifax, the largest weighing about five pounds. They are taken there of two different colors,
the oue being a dark bloe approaching to black, and the other goite red. Those of o red color
only are used as food; they are considered good by many, although very fat aud somewlat oily;
the dark-colored is considered very iuferior and is not eaten.”

On the Pacifie voast the Gobiesocide are represented by Gobiesor reticulatus (Grd) J. & G, a
small fish four or five inches long, adhering to rocks by a sucking disk on the breast, It is found
from Monterey northward, and has no economic value. The Cyclopteride are represented by the
rare Cycloplerus orbis occasionally taken in thie Straits of Fuca and northward., The Liparidide
are represented by Liparie pulchellus Ayres, and Neoliparis mucosus (Ayres) Steindachuer, small
fishes vceasionally taken about SBan Francisco and Monterey, of no economic importance.

80. THE GOBIES—GOBIID.E.

The Goby family is represented on the Atlantie coast by reveral apecies, nope of which have
ever been foand nerth of Cape Cod, and none of which are or ever can be of the slightest impor-
tance. Chief among these are the realeless Goly, Gobosoma alepidetum, which iz found between
Cape Cod and Texas; the Chubly Goby, Gobius soporator, common along the Gulf coast, and severl
species belonging to the genera Eleotrig and Dormitater. They are not even abundant enough to
be worthy of consideration as tood for other fishes. On the Pacitic eoast there are several small
species, which way be seen lying ou the bottoms entering the lagoous. They reach the length of
three to gix inches, amd are of no economie importance, though the Chinese eat the Long-jawed
Goby, Gillichthys mirabilis, and its flesh is said to be very good. The other épecieﬁ are Gobins
Haveofrenum (GHY J. & G., in Poget Sound; Lepidogobius graeiiis (Girard) Gill, from San
Franeisco northward; Euwcyclogebius Newberrii (Girard) Gill, rarcly seen about San Franeisco, and
Gillichthys mirabilis Cooper, found the entire length of the coast, but abundant ounly from San
Francisco southward. The latier speciea burrows in the muddy bottons of the lagoons.

81. THE SEA-ROBIN 0OR GURNARD FAMILYTRIGLIDE.

This family is represented on our Atlantic coast by several species, some of them being quite
abundant. The most striking of them all is the Sea-bat or Flying Gurnard, Dactylopterus volitans,
which is remarkable on nceount of its evormons spreading fins, larger than those of o Aving-fish—
wings which, however, are not sufficient]y powerful to 1ift the body above the surface of the water,
thongh useful in maintaining the egnilibrium of the heavy-'headed body swimming through the
water, The eolors of the body and of the fius are very brilliant, and the fish is often exhbibited as a
cariosity. It is found along our entire coast south of Cape Cod, and in the waters of Brazil: also
in the Mediterranean asund in the neighboring parts of the Eastern Atlantic.

The genus Prionotus, of which we have five specimens, resembles Dactylopterus in general
form, but the wings are much smaller, while two or three of the lower rays of these fins are devel-
oped into finger-like appendages which sre used in stirring up the weeds and sand to rout out the
small animals upon which they feed. In Southern New England there are two large species, P\
Palmipes and P. evolans, the latter distingnished by the presence of dark stripes upon its sides.
These attain the length of fifteen to eighteen inches and the weight of one and a quarter to 1wn
Pounds. They have excellent food qualitics, but. are eaten, so far as we have record, ouly in the
vieinity of Hartford, Connecticut, where they are known as “ Wingfish.” They are taken in great
Quantities in the pound-nets along the Vineyard Sound, especially the unstriped species, the habits
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of which are better understood than those of the allied species. Tt feeds upon crabs, shrimps, and
smail fishes, !

In Vineyard Sound the Bea-robin spawns during the summer months. A specimen obtained
at Wood’s Holl, August 12, 1875, contained eggs nearly ripe. Another, observed at Noank, Con-
necticut, July 11, 1874, was in precisely the same condition. Lyman states that in 1871 the eggs,
which are bright oraunge, were thrown up in quantities during the last third of May on the beach
on the ianer parts of Waquoit Bay, and the females bad well developed spawa in them.

The species just mentioned are found as far north as Cape Cod; the web-fingered Bea-robin,
P. palmipes, even north of the cape, two or three specimens having been obtained in the vicinity of
Salem and Lynn, These two species apparentiy do not occenr much to the south of Cape Hatteras,
and on our Southern coast they are replaced by others which are smaller and, at present, of noe
seonomin importance.?  The genus Pripnotus does not ocenr in Enrepe, the family being there rep-
resented by a very simdlar form, genus Trigle, which, howoever, has still smaller wings., Its hahits
are 1ouch the same, A single specimen of the Red Gurnard of Eunrope, Trigla cuculus, iy said to
lhave once been taken at New York, Ewurope has nine gpecies of Trigla, most of which are highly
egteemed for food; some of these species have been known to attain the length of two feet and the
weight of eleven ponnds. These fishas are held in high estimation, and are fregunently seon in the
markets. .

UsEs.—Puarnell writes : «The Red Guruard occurs on the Devoushire coast in great numbers,
and on some occasions thousands of them may be seen exposed for sale duily, especially in those
gmall towns where the trawl-boat fishing is carried on. The flesh is firm and well-flavored. The
Tub-fish, 7% kirunde, is of frequent occurrence on the west coast of Scotland, and is oceasjonally
bronght to the Bdinburgh market. Its flesh is firn and wholesome, and is considered by some to
be superior to the last species, but in geveral more dry. In the north of Hurope it is salted for
keoping. The Gray Guruard, T. gurnardus, is copsidered by all fishermen richer and sweeter than
any of the other Gurnards, although in the markets it is less sought after than the Red Gurnard,
which is the drier and worse flavored of the two. It is taken generally with hooks baited with
mussels.  These fish are taken in very great numbers in the trawlnets; they appear to be mach
more abundant on the Huropean coast than their cousins, the Sea-robina, with us. 79 Their recom-
mendations are quoted here in order to draw attention te this neglected gronp of fishes, which are
vertainly worthy of greater consideration than they have hitherto received.

Mz, J. Carsou Brevoort has given the following testimony regarding the foml gualities of the
American species: '

“The Gurnard as an edible fish.—Among the fish that may be classed as edible, but which
are entirely neglected here, is the Sea-robin, Grunter, or Garnard. This eurions, but ratber for:
bidding creature, i8, in reality, one of the mosat delicate morsels that can be laid before an epicnre
the flesh being snow-white, firm, and fnlly as good as that of the kingfish, or whiting. In fact it
wonld be hard to distingnish thetn when placed on the table.

“In Eorope every one of the various kinds of Trigla, or Gurnard family, is sought after eagerly,
and finds o veady sale on the fish-stalls. They have eight or ten kinds of the group there, and we
have buf six here; all but one different from the European kinds, thongh belonging to the sam¢

s

'Qpﬂumens caught at Woed's Holl, Massachusetts, May 29, 1871, contained sbrimp, Crangon vulga¥is, atd 8 gmall
dounder. Another, talien May 20, contained a small beach-fles, dnong, zp., and Crongon relpuris. -Others, dredged i0
Vineyard SBound in Angast, contained crabs, Panopeus Sayi, Cancer irreratus, and small ﬁshea Anpother, taken al
Noank, Connecticut, in July, 1874, contained sand-ficas, Dnoeela irvorata and Ampelisca zp.

® A single specimen of &, palmipes was taken by Mr. C. H. Gilhert, at Charleston, South thna in. 1882,

*PARNELL, BICHARD; Fiahes of the Firth of Forth, 1438, p. 174, : -
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family. We shall not attempt to deseribe all these fish, which resemble each other very much in
alt but the color. They all have large heads, sheathed with rough, hony plates, and armed with
many acute points, and their dorsal fin has also several sharp, therny rays. These prickles are all
erccted by the fish when taken alive, und they inflicta painful, though not, as many say, & poison-
ous wound. The broad weuth is furnished with rougl, but not sharp, teeth; the pectoral fins in
most of the species are very long, and can be expanded like a fan, whence they are sometimes
called Flying figh and Dutterfly fish. It is doabtful, however, whether they can actaally fly like o
flying-fish, but they bave been said to skip from wave to wave, u pecunliarity often alinded to
Ly balientic poets. They alwo emit 4 gruuting kound, whichk can be distinetly heard in still weather
wlhile Iying at anclior oi: u shallow, which they frequent. At such a time the sound resembles the
distant lowing of kine. When freshly tuken from the water they grunt guite loudly, whence
their popnlar name of Granter, or Cuckoo-fish.

+#Tle Gurnards live on crabs and delieute fresh food, taking ull such baits readily, on 2 clean
Liotton, and they sometimes anhuwoy fAshermen hugely by their voracity. They pluy well on the
hook, and & large one tugging at a rod is often supposed e be a game fish and a prize, till the
ugly Sea-robin, with his spiky helmet, shows himself at the surface.

“The Gurnards of our coasts do not reach a large size, at Jeast we bave but rarely secu any that
weighed over a pound, while in Europe sowme of tho species, such as the Tuab-fish, Trigla hirundo,
have been found weighing eleven pounds, and those of seven or eight ure common, The Red Gur-
nard, or Rotchet, 7. enculus, and the Piper, T. Tyra, reach three or tour poumds, averaging aboud
{wo, while the other FBarapean kizds resemble ours as to size.

“Small as our species are, they are not the less delicate when cooked, and we have often veri-
fied this fact. They are sold in Bogland by the number, and not by weight, for their large heads
are inedible, whila they add, perhaps, one-guarter to their waight. The English fishermen take
them almost everywhere along the coast in targe trawl-nets, consiructed for their eapture, though
other bottom fish may find their way into the net. These frawls are generally twelve or sixteen
fect wide at the mouth, with a bag proportioned to their beam, whick has one or two labyrinths
like a fyke-net inside. The trawl is managed from a large sail-boat, with a Moek and tackle, and
is hanled in water a8 deep as eight or ten fathoms, We do not recommend this special fishery to
onr coast fishermen, as our Gurnards are smafl, but wish only to eall attention to the edible qual-
ities of this gencrally despised fish.

“ Piseator (the anonymous author of the ¢ Practical Angler'}. in Lix exeellent little treatise
entitled ¢ Fish; How to Clioose and How to Dress,’ published in 1843, says of the Garnard that
their flesh is ¢ white, excellent, exceedingly firm, and shells ont inte snowy fulkes, and is of a
remarkably agreeable flavor,’ and that ‘they keep well! He recommends them to be boiled—that
is, the large ones; while the small cues nay be split and {ried.

“We have no popular names tor the species that are found in our waters. All are called
Sea-robins, Flying-fish, Granters, &e.

“ Having drawn attention to this first as one that deserves a place on our tables, we leave lig
fate hereafter to the tender care of & good ecook and a discerning palate.”

Another member of this family is the Peristedium miniatum Goode, a brillinnt red species recently
discovered by the Fish Commission in the deep waters on the ceast of Southern New England.

' THE AGONUS FAMILY.—Ancther family closely related to the family Triglida is the family
Agonidee, the members of which are remarkable on account of their angular bodies encased in
sPiﬂﬂﬁa, boay plates; it is represented on onr east coast by one species. The Adspidephoroides

17 ¥
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monopterygins—ihe ¥ Greenlander,” as it has been christened by the seamen on the Fish Commission
steamer—has heen observed as far sonth as Watch Hill, Rhode Island, and is quite abundant iu
deep water north to the polar regions, having been frequently observed on the coast of Greenland.
This fish attains a length of seven or eight inches, and, although it is not much thicker or softer
thau an iren spike, is sometimes found in the stomachs of codfish and halibut.

“ On the Pacific coast,” writes Professor Jordan, * the Agonide are represented by numercus
apecies inhabiting deep waters from Santa Darbara northward. They have no economic importance,
being brought into market enly by accident. These speeies are Leptagonus verrucogus {Locking-
tony, J. & G.; Leptagonus xyosternus, J. & Q.; Podothecus acipenserinus (Pallas), J. & G.; Podothecus
vulsus, J. & Gy Odontopyxris trispinosus Lockington; Boithragonus Swani (Steind.), Gill, and Aspi-
dophorvides inermis Gthr, The Triglide are represented by Prionctus siephanophrys Lockington;
rarely seen at S8an Franeisco.”

82, THE SCULPIN TRIBE—COTTIDZE.

SCULPINS OF THE ATLANTIC COART.—-On our Atlantic coast are found several species of
this family, generally known by the name * Beulpin,” and also by such titles as #Grubby,”
“ Pufiing-grabby,” ¢ Daddy Seulpin,” “ Bulthead,” *Sea-robin,” “Sea-toad,” and “Pig-tigh.” Their
economic value is little or nothing, but they are important as scavengers, and are used for lobster
bait. They are often a source of great annoyance to the fishermen by enmbering their hooks and
by stealing their bait. The most abundant epecies is the Eiglieen-spined Beulpin, Ootius ooto-
decimspinosus, which frequents shallow amd moderately deep waters from Labrador to New York.
It is usnaily asseciated with a much smaller species, Cottus @reus, which may be called the “Pigmy
Sculpin,” and which ranges from the Bay of Fundy to New York.

Cottus scorpius, of Burope, is represented on our coasts by C. scorpius subsp. grenlandicus,
which is abandant everywhere from New York to Greenland and Labrador. This subspecies
bas been found on the coast of Ireland,' and the typical Cottus scorpius has been shown by
Dy, Bean to oeenr in Maine. There is also, in addition fo several insigpificant species seldom
seen excopt by natoralists, a large, brilliantly colored form, known as the *‘8ea-raven,” “Rock
Toad-fish,” or “ Deep-water Sculpin,” which is found as far south as the entrance to Chesapeakc
Bay, is abundant throvghout New Kugland, and has been discovered off the coast of Nova Scotia.
This fish, Hemitripterus hispidus, or H. americanus, attains the length of two feet, and is conspicuous
by reason of its russet-orange or brick-red colors, its harlequinlike markings, its warted body,
its grotesquely elongated fing, and, above al), by 1ts peculiar habit of swallowing air until its belly
is inflated like a balloon,

These fishes feed upon all hottom animals, mollusks, crustaceans, sea-urchins, and worms,
and may aiso be found in the barbors devouring any refuse substances which may be kying upon
the bottom. They breed, for the most part, in snmmer, and certain species, like the Sea-raven
and the Greenland Sculpin, at that time assume very brilliant colors. They are not eaten by our
people, although the Searaven in decidedily palatable. Those species which octur in Greenland
are said to be eaten by the natives. As has been remarked, they are a source of annoyance to
tishermen, whose bait they steal and whose hooks, especially the hooks of their trawllines, they
encumber. Boys delight to eateh them and fix a piece of light wood between their teeth; the&
are then onable to swim and stroggle v:gomusly at the t:op of the water,

About the ﬁsh -euring stations they are very abuandant, and exceedingly useful as sca.vengel’s,

1Annals of Nntnrsl Hiatory, 1841, B 402.
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gorging themselves with refuse thrown back into the gea; they care little for the presence of man,
and ean hardly be driven away, even when roughly punched with a boat-hook,

In the lakes and streams of the Northern States are namerons species of Uranidea and allied
genera, knowu in some localities by the English nawe of « Miller's Thuah,” alse called “ Bull-hea ds,”
“Goblins,” “ Blobs,” and “ Muffle-jaws.” They are small and of 1o importance exeept as the fowl
of larger species,

SCULPINSG OF THE PACIFIC COAST.—The Cottidie, sceording to Jordan, are represented on
the Pacific coast by about eightecn separate species, known by sach names as  Sculpin,” “ Diram-
mer,” #SJalpa,” “ Johnny,” ¢ Biggy-head,” and “ Cabezon.” Ouly one of these species, Scorpan-
ichthys marmoratus, has any sort of economic iruportunce; the others may be considered eollect-
ively. The pames applied to them may be briefly considered. The name Seulpin, of course, is
derived from that in use for the Atlantic species of Cottus. “ Druminer”? comes from the quivering
noise made by many species when taken alive out of the water. Balpa™ is 4 8panish word for
toad, and appilied alse to species of Batruchid®. ¢ Jolmny” is applied ouly to very little Sculpins
along the shore, notably (Nigoeottus maculosus. The same name is given in the Ohio Valley to
fishes of preeiscly similar habits, the Ethesstomatine, Biggy-head ™ and its Spanish cognate
“Cabezont” are used by the Italians and Spanish about Monterey, SBanta Barbara, and elsewbere,
for different Cottids.

Most of the Cottide feed upon small fishes, and especially erustacen; one species, Enophrys
bison, being a vegetable feeder. All take the hook readily. 7The flesh is poor, toungh, and dry, and
the waste by the removal of the head, vircora, aud skin is se great that even the 1recrest people
do not use them as food. Various sorts (notably Leptoeottus armatus) are dried by the Chinese,
who consider them the poorest of nll dried fighes.

The specics are: Dsychrolutes paradozus Gthr., found from the Straits of Fuca northward;
Ascelichthys rhodorus Jor, and Gilb., also chiefly northward; Cottus pelyacanthocephalus Pallas, one
of the largest species, from Cape Flattery northward; Artediug lateralis Grd., fonnd among the
rocks from Mouterey northward; Artedius notospilotus Grd., in the kelp, ete., from Santa Barbara
to Ban Francisco; Arfedius fenestralis Jor. and Gilb., about Vancouver’s Island; Artedius quadri-
seriatus Lockington and Artedius megacephalus Lockington, taken in deep water off San Francisco;
Artedius pugettensis Steind., in deep water from Pnget Sound nortleward; Hemilepidotus spinosus
Ayres, found chiefly sbout San Franeisco and Monterey, and the large Hemilepidotus trachurus
(Tilesius), rangiug from San Francisco to Alaska; Enophrys bison Grd., a large species, the sole
member of the group feeding exclusively on plants, ranging from San FPranciseo to Alaska, and
exceedingly abundant in Puget Sound; Scorpenichthys marmoratus Grd., noticed below ; Leptocottus
armatus Grd., the commonest of all the apecies, abundant in every bay; Ldocetius hirunde Grd,, and
Oliguoottus analis Grd,, two species ranging chiefly southward; Oligocottus globiceps, Grd., and Oligo-
cottus maculosus Grd., small and active iubabitants of the rock pools northward; aud, finally, the
curions Blepsias cirrhosus (Pallas) Gthr., Nautichthys veulofasciatus Grd., and Rhamphocoitus Rich-
ardsoni Gthr.,, Alaskan fishes straggling southward to S8an Francisco. In the fresh waters awd
often running into the gea are Uranidea aspera (Rich.) J. and G., and Uranidia gulosa (Grd.) J. and
G., found in all the streams north of the San Jeaguin., Only vne of this numerous series merits
especial Gonsideratlou, namely the * Cabezon,” Scorpenichthys marmoratus (Ayres) Grd. The uawes.
" Cabezon,” “Beulpin,” “Seorpion,” “Salpa,” and “ Biggy-head™ are applied to this species. The
latter iz heard chiefly among the Italians, who have about Monterey and elsewhere adopted the
Spanish “Cabezon,” which appears to be the most distinctive term. The names “Seualpin,® * Scor.
Pion,” and “Balpa” are applied to various other species, and are rather collective than specific names.
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This species reaches a length of wore than twe feet, and 4 wejght of more than ten pounds,
heing by far the largest member of its family on the Pacific coast. It is fonnd from San Diego to
Yietoria, but ix more abundant ubout Montersy aml San Feancisco than either northward or south.
ward, Tt inkabits moderate depths, and is taken in considerable humbers with gill-nets and hooks,
It feeds upon crustacea and small fish,  Tts value is very smatl, the fesh bei n o tough and flavorless,
and it is rarely sent to the market when good fish are abandant.

83. ROSE-FISH OR RED PERCH——SEBASTES MARINUS,

Altheugh upon the west coast of North America the fislies of the fonily (Seerpeaida) are nmong
the 1nost importani, there are only four species on the Atlantic coast of North America; of these,
two have been discovered within the past year, and the others, though well known and very widely
distributed, are not of great inportance.  The Rose-fisly, Sebasfes marinus, is couspicnous and anigue
among rold-water fixhes by its brilliant searlet color; it is also known as # Red Pereh,”! ¢ Norway
1laddeck,” * Henulitrgan,” and < Snapper,” as ¢ Bream” in Gloneester, Massachusetts, and called
S John Dory®™ i Halitax, Nova SBeotia. 1t iy found also in Northern BEurope, where it has been
recovded as {ar soutl as Neweastle, in Northern England, latitnde 53°7 and it has alse been
found in Aberdeen amd Berwick, and in Zetland, where it is called “ Bergyl” and “Norway
Haddoek.”

Ou the castern side of the North Sea the species Lias not been scen south of Gothenborg, lati-
tude 382, but iy said to be abundant alony the vntire western coast of Norway to the Nortlk Cape
aird YVarenger Fjond in Bast Finmark, while Malingren records it trom Béren Island, and Scoresby
found it at Spitzbergen, latitude 809, In Ieeland it is ubnndaut, and in Davis’ Straits, at least as
far north as Disco, where it Is found associated with the halibut, aml is said to eonstituie a liberal
share of its food,  In Bastern Labrador, nhoat Newfonndlaud, and in the Galf of Saint Lawrence,
it is abundant, and also aleng the shores of Nova Sceotia and in the Bay of Fundy, In these
northern regions the Rose-fish prefoers shallow water, and may be taken in the greatest abundunce
in the bays and around the wharves in company with the sculping and the cunner or blue perelr
On the coast of the Tnited States, south of the Bay of Fundy, they are rarely seen near the shore,
Lut have been found in deep water in all parts of the Golf of Maine snd Massachusetts Bay,
and alsze abundantly south of Cape Cod.  In the fall of 1880 the United States Fish Conunission
obtained great quantities of thewn, young and old. DeKay ineladed this sk in kis New York Hsi.
stating. however, that it was very rare in those waters. He rewarks that ¢ the coast of New York
ix probably its extreme southern limit”

Of late vears none lLiave been taken south of the locality already mentioned, which was in
water from one to three hundred fathoms in depth, 4t the inner edge of the Gulf Streamn, from fifty
to one hundred iwiles southwest of Newport, and about the same distance east of Sandy Hook.
A hundred or two hundred miles farther south it is replaced by a fish resembling it somewhat in
form and color, Scorpena dactyloptere De la Roche, discovered by the Fish Commission during
the past year; and by Scorpeena Stearnsi, detected at Pensacola by Silus Stearns, and at Charles.
Yon by C. II. Gilbert.

Lt may fairly be said that the Jtose-fish, as a shore species, is not known south of parallel 429
which is 13° south of its transatlantic limit. When the deep waters of Southern Europe h.am-
been a¢ carefully explored as those of the United States, it is probable that the range of this fish
will be ext;euded considerably farther t{) thewsouth.

i]n (list!]]( tmn from thc “bluu pere h” or ‘“‘canner? ( Ctenolabras adapenw), w'hieh it membles in form, but nﬂt
in eolor.
tGUNTHER; Cat. Fishes Brit. Mus. 2, p, 96,
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The temperature rauge of the Rose-fish corresponds closely to that of the halibat, and its
limits will, on more careful study, probably be found ineluded between 32° and 500, Tt is fonud
everywhere on the shallow off.shore banks north of Cape Cod, where it attaius its greatest size.
A specimen, brought in by one of ilie Gloucester halibut schooners, was about two feet in length
andl weigled about fourteen pounds. Along the Maine coast they ave mueh smaller than this,
rarety exceeding eight or ten inehes and the weight of twelve ounces, but occasionally growing to
tle weight of one and a half pounds.

I Seandinavia there bave been recognized two specics: one, a large, orunge-colored form,
inhabiting deep water, known to the Norwegians as the < Red-tsh® (Bid-fisk). aud cousidered to
be 8. marinus (S, nerwegiews); the other, a smaller species of much deeper color, called the
“ Lysanger,” and described by Kroyer wnder the name 8. ciriperus” and by Lkstriom as o 8.
requlis.”  After the most careful study of all the specimens in the Nutional Museun, we have
been unable to recognize more than one species on o coust, and recent Norwegiany ielithyologists,
among themw especially Mr. Robert Collet, believe that the two Norwegian forms are not setually
distinet species, but that the smaller one is simply o pigmy raee wlich is especially adapted
to tife in the long, shallow fiords of that region. Dr. Littkeu, always conservative, is inclined to
believe the two forms distizet, regarding the lurge fish of the deep water as the primitive type
from which the smaller littoral form has beeu derived by development.  According to the lust-
wentioned anthority, the fwo ferws have very different geographicad distyibugion, S, ciriparns
inhabiting the shallows in the viciuity of the FFaroe Islands, Southern Bweden, Norway, and New
England, but unknown to Great Britain, Denmark, Finsark, Ieeland, and Greenland; while S
marirus is fonnd in Greenland and Iceland and ali the length of the Norwegian coust, in Spitsber-
gen, Biren Island, on the coasts of Debmark, and oceasionally in the north of Englawd and
Ireland. Possibly, he suggests, it inhabits the devep waters at a distance from shove, off the Faroe
Islands and North Ameriea, but that is not yet eertainly known. 8. réciparus, then, he declares,
is a form less arctic as well us more littoral,’

This subject is here referred to in the hope thut additioual observations may be drawn out
tending vo settle the guesfion whether or not there are two forms of Sebasies on the American
coast, It seems, however, improbable, since the physical counditions are so different frome those
under whicl they ocour on the other side of the Atlantic.

The food of the Rose-fish consists, like that of its consins, the Sculping, of small fish, crastu-
teaus, and, to some extent, of mollusks, although its tecth are not formed for crushing the thick-
shell species. In Greeuland they are said to feed upon the pole-tlounder. A specimen taken off
Eastern Point, Gloucester, in July, 1878, had its throat full of shvimp-like crustaccans (Mysin =),
and others, taken at Eastport, were feeding extensively on a larger erustuccan ( Thysanopoda sp.),
which is also a favorite food of the mackerel. They may be aighd with almost any kind ot hait,
but are not, like their associates, the cunners, given to feeding upon refuse substances, and, bueing
2150 inore shy and watchful, eannot be captared in bag-pets, They Lreed in summer, from June
tu Beptember, in deep holes in Massachusetts Bay and off the coast of Soouthern New England,
where it has not been uncommon for the Fish Commission to obiain thousands of voung one.
two, and three inches Iong, at one set of the trawl-net, and also adults full of spuwu. The young
are lighter in color thau the adults, and are conspicuounsly banded with reddish-brown wppon a
grayish ground. The young constitute a favorite food of the codfish, while, at all uges, they ure
Preyed upon by the halibut and other large predaceoua tishes of the cold-water districts.

11879, LYTEEN, CHR,: Forelobxge Meddelelaer om nordiske [ikefiske (Loﬂm(lm) (Artnk af Vidensk. Medrlel,
natarh, Foron, 1R70, pyp, 355-383,
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Althongh the Rose-fish is much esteemed as an article of food, and is eanght iv considerable
nambers all along the coast of Maine and the British Provinees in the scason when it frequents the
shallows near fhe shore, aud in winter at Gloueester when flocking in large numbers into the
harbor, the most extensive fisheries are probably on the coast of (Greeuland, where they are highly
prized by the natives, who feed on the flesh and use the spines of the fins for needles, and in
Massachusetts Bay, where great quantities are taken DLy the Irish market-fishermen on trawl-
lines. In winter they are occasionally found in the New York markets, and on one or two ocea-
sions have been brought in considerable numbers to New Haven, and even to Philadelphia.
The flesh is firm, rich, and delicate in flavor; the young fish, fried erisp, make an excellent substi-
tute for white-bait.

84. THE BOCK C0DS OF THE PACIFIC.
By Davin 8. JORDAN.

[On the Pacific coast, as has already been stated, the fishes of this family, known as Rock-cod
and Rock-fish, arve of great importance. They are diseussed at length by Professor Jordan, who
writes:]

Oune of the most remarkable foatures of the Californian fish fauna is the enormous abundance
both in individuals and in species of the group of SBcorpmnida. All of them are excellent food-
fishes, and searcely a boat returns from any kind of fishing in which these fishes do not form a
congpicuous part of the catch. In every fish-market they are found, and from their large size
and brilliant eoloration they are everywhere the most cougpicnous fishes on the stalls.

These fishes have so many traits in common, that a review of the group as a whole is desira-
ble before we proceed to the consideration of the several species.

Namus.—These fishes are universally known by the names of Rock-fish and Rock-cod, The
datter name iy the one most commonly heard, the other name being apparently a reaction against
tle obvions error of calling these fish “Cod.” The name Rock-fish is an appropriate one, and in
time it will probably supplant that of Rock-cod. The name Cod or Cod-fish is never applied to
them withont the accompanying * Roclk.” Iuthe southern part of Oaliiiomia, the name “ Garrnpa”
or ‘“Grouper” is in common use, especially for the olivaceous species. This is a Portugnese word,
and belonged originally to the species of Hpinephelus and related genera. Different species have
algo speeial names, mostly given by the Portuguese fishermen. These are noticed below.

The average size of the species of the group is abont fifteen inches in length, and a weight
of two or three pounds. Some of them reach u length of nearly three feet, and a weight of twelve
pounds. Nothing is known of their rate of growth.

The greatest abundance botk of individuals and of species in this group is to be found from
Santa Barbara to San Francisco, the maximum ahbout Menterey. They ocenr from Cerros Island,
where they are rather scarce, ut least as far as Kodiak, and other species similar are found on the
coasts of Japan, Chili, ete. The individuals are extremely local. Most of the species are found
ubout rocky reefs, often in considerable depths, and they probably stray but little from their abodes.
In general, the red species inhabit greater depths than the brown or green ones, and the latter
swim about more freely. Their abundance on certain reefs about Monterey and the Farallones is
doubtless being diminished; elsewhero there has been little danger of overfishing. All are preda-
tory and voracious, feeding mainly upon other fishes, and sometines on crustaceans,

All of the species are ovo-viviparous. The eggs arc small and exceedingly numerous, and are
hatehed within the body. The eggs themselves are bright yellow. In the spring, at a season vary-
ing with the latitade and perhaps with different species, these yellow eggs tarn to a grayish color.



THE ROCK CODS OF THE PACIFIC. 263

If then exawnined, the two eyes of the young fish can be distinetly seen.  Later a slender body
appears, with traees of vertical fins, the length then being about one-fourth to one-third of an inch.
They are probably extended at about the lengih of one-third of an inch, and in 2 very slender and
pellucid condition, as T have never seen them in any more advaneed stage of development,  Noti-
ing is known of the modes of copulation, nor of the circumstances nnder whiclh the youny are
excluded, but the time of breeding is probably for the most part in May. Young fishes of one and
a hall to two inches are cominon in Aungust, and in the fall they are large enough (3. paucispinis,
Aavidus) to be taken with hook and line from the wharves. Individuals of less than wix or
eight inches are rare in the spring, and the fish of that length are probably a year old.

The cunemies of these fishes are of course their predatory neighbors, and the larger individ-
uals prey upon the smaller. The hag-fish (Polistotrema) destroys considerable numbers. They are
usually very free from internal parasites.

All the members of this family rank high as food-fishes. The fiesh is firm and white, and,
although not very delicate, is of & fair qnality. That of Seorpena guttate is probably best; that of
Sebastichthys mystinus brings the lowest price in market, but the prejudice agaiust the latter species
perhaps rests on its color,

SCORPENE (Scorpena guitata Girard).—This species is kuown by the names “Scorpene,” «“Scor-
pion,” and # Sculpin,” + Scorpene” (Scorpina}, in common use ameng the ltalian tishermen, is,
of course, the name of Seorpena porous, 8. serofe, and other Mediterranean fishes, transferred to
this very similar North American fish. The wound made by the dorsal spines of this fish is
excessively painful, far more so than the sting of a bee, as though the spines had somc venomous
secretion. The name Scorpena is evidently derived from this. This species reaches alength of
something over a foot and a weight of about two pounds. Tt is fouid ouly from Point Concepeion
southward to Ascension Island, living about rocks and kelp, but often entering the bays. It is
generally common, and takes the hook freely, It feeds upon crustacea and small fishes, and spawns
in spring. Nothing distinetive is known of its breeding habits. As a foed-fish it ranks with the
best, being superior to the species of Sebastichthys, and it always is in good demand wacre knowu.

BLACK BANDED RoOK-FISH (Schastichthys nigrocinctus (Ayres) Gill).—Tlis species hag, so far
as we know, received no distinetive name from tle fishermen. It reaches a weight of about four
pounds and a length of eighteen to twenty inches. 1t rupges from Monterey northward, being
found only in deep water (ten to twenty fathoms). About San Francisco it is exceedingly rare, not
balf & dozen usually coming into the markets in o year. In the Straits of Frea and outside in the
open ocean it is tolerably abundant. The food and the breeding habits, so far as known, difter
little in this family, and the general remarks on the gromp apply to all the species of Scbastichthys.
As a foodfish this species sells readily on account of its brilliant and attractive eolors, second only
in brilliuncy to those of the ¢ Spanish Flag.”

TREE-FISH (Sebastichthys serriceps Jor. & Gilb,).—Wherever this species receives distinetive
name, it is knowxn as the ¢ Tree-fish,” an appellation originating with the Portugucse at Moaterey,
and without obvious application. Southwanl it is confounded with other species as & Garrupa.
Its size is rather less than that of §. nigrocinctus, which it much resembles. 1t ranges from San
Martin Island to San Francisco, being found in rather deep water among rocks. It is most
common about the Santa Barbara Islands and is rare in the markets of San Franeisce. Irisa
handsomely-colored species, and therefore sells well in'the markets.

BPROKLED GARRUPA (Sebastickthys nebulosus (Ayres) Gill). —This species is kuown as Gar-
rupa”-and “Rock Cod,” ravely receiving any distinetive name. Ir reachesa weight of three and
one half pounds. It ranges from Monterey to Puget Bound, beiug generally common xt all points,
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and most abundant northward., It lives in water of moderate depth. It forms about two per
cent. of the total rock-fish catch, and is always readily salable, Tt is the most attractive in eolor
of any of the dark-colored species. '

BLACKE AND YELLOW GARRUPA (Sebastichthys chrysomelas Jor. & Gilb.).—This rpecies also
s confonnded under the names “ Garrapa® and *Rock-cod.” It is one of the smaller species, reach-
ing & weight of about two pouruds. If ranges from San Nicolas Island to San Francisco, and is
generally comtmon in water of moderate depth, although not one of the most abundant species.
It is an attractive fish in color and therefore readily salable.

* FPLESH-COLORED GARRUPA (Nebastichthys carnatus Jor. & Gilb.},—This speeies reaches a
somwewhut larger size thau the last, and ranges from Santa Barbara to San Francisco., About San
Francisco it is ceonsiderably more abundant, forming nearly seven per cent. of the total rock-
fish catch.

YELLOW-BACKED NouK-visH (Sebastichthys maliger Jor. & (ilD.).—We have heard no dis-
tinctive name for this species. It ranges from Monterey to Puget Souud, in rather decp water.
It is not very commou about San Francisco, bui many are caught in the Straits of Fuea. It is one
of the largest of the species, reaching a weight of six or eight pounds. As a food-fish it is not as
good as some of the others. :

RED GARRUPS (Sebastichthys caurinus and sobsp. verillaris Jor. & Gilb.).—This species is
known as “Gurrnpa,” ¢ Roel-fish,” and ‘¢ Rock-cod.” It reaches a length of t{wenty inches and a
weight of six pounds. Tt ranges from Ban Nicolas to Puget Sound, being generally common in
water of moderate depth, It is subject to greater variations than any of the other species in the
different parts of its range. It forms about seven per cent. of the total roek-cod cateh.  Tts flesh
ranks as about average.

GRrAss Roog-pisi ( Selastichthys rastrelliger Jor. & Gilh.}.—This species, like all those of dusky
color, is known ag ¢ Garrupa.” At San Franeisco it i9 often ecalled ¢ Grass Reck-fish,” perhaps
from its color. 1t reaches a weight of two to four pounds, It lives in water of moderate depth,
and is rather common everywhere from S8an Nicolas to Humboldt Bay. Its nbundance is greatest
south of Point Concepeion. Tt is said to be the best of all the Rock-fish for the table, and to b
an espuecial favorite with the Jews. :

BrowN ROCK-FISH (Sebastichthys auriculatus (Girard) Gill).—This species seldom receives a
distinetive name from the fishermen. It reaches a weight of three or four pounds, although us
usually seen in the markets it is smatler than any other of the apecies. This is owing to the fact
that its young are eaught in scines in the bay, while those of other species are less frequeutly
taken, und then ouly in the open ocean. It ra-uges} from San Martin Island to Puget Sound, living
in ghallow water and entering all the bays, and being taken with a hook from all the wharves. It
is thos apparently more abundant than any other speeies, although in actual numbers probabiy
many of the deep-water forms (8. favidus, pinniger, rosaceus) far exceed it. As a food-fish it is held
in lower esteem than most of the others.

PescE VERMIGLIA (Sebastichthys chlorostictus Jor. & Gilb.).—This species is known as # Peste
Vermiglia,” or « Vermition-fish,” by tlie Portugnese fishermen at Monterey. It is known only from
Monterey Bay and the Farallones, ocenrring aboat the rocks in considerable depths of water and
being taken ouly with the hook. In its native hauuts it is not a rare species, It reaches's weight
of three or four pounds, and is excellent food.

FLY-FISH (Bebastichthys rhodochloris Jor. & Gilh.).—The i'uexi)licable name of ¢ Fly-fish"?isgiven
to this species by the fishermen at Monterey. Like the preceding, it is known only from very deep
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water about Monterey and the Farallones. It is one of the smullest species, tarely weighing more
than a pound.

JORSAIR (Sebastichthys rosaceus (Grd.) Lock).—This species is known to the Tortugues fish-
ermen at Monterey by the nams “Corsair,” a name of unknown application transplanted fromn the
Azores. It is one of the smallest species, rarely weighing mere thay a ponnd and a hudf. [t
ranges from Santa Barbara to San Franeiseo, in deep water, and, where found, it is the most abun.
dant of the red species. When the weatlier perinits outside fishing with trawl-lines, this is one of
the most abundant species in the San Franciseo markets. It ranks high as a food-fish.

BrorTED CORSAIR (Sechastichthys constellatus Jor, & Gilb.)—In size, distribntion, habits, aml
value this species agrees with the « Corsair. 1t is, howaver, considerably loss nbundant, although
not a raro fish in the markets of Sun Franciseo,

YELLOW ROCK-FISH ( Nebastichthys wmbrosus Jor. & Gilb. ) —Two specimens only of this species
are known, both of which are from Santa Barbara.

SPANISH FLAG (Sebastichthys rubrivinctus Jor. & Gilb.).—At Monterey this species ix known
by the very appropriate name of “Spanish Flag,” from its broad bands of red, white, and red. 1t
reaches a weight of ahout six pounnds, It is found in very deep water on rocky reefs abont Sania
Barbara and Monterey. It is perhaps the least common in the markets of all the species; excopt
Numbrogus., In coloration it is the most brilliant fish on the coast.

Rep Rock-Fisu (Sebastichihys vuber (Ayres) Lock.).-This gpecies is nsnally the ¢ lted Itock-
fish” par ercellence. At Monterey it is called by the Portuguese * Tawbor,” a name evidenily
transferred from some Atlantic species. It probably reaches a larger size than any other species,
attaining a weight of twelve or more pounds. It ranges from Santa Barbara to Puget Sound, its
abundance increasing to the northward. It lives in water of cousiderablo depth.  Tn the markets
of San Franeisco it is one of the most cominon species, Large specimens abont Vietoria, in the
Btraits of Fuca, had the skull above the brain infected by an encysted parasitic worm. reat
numbers of them were seen in the Straits of Fuca, according to Mr, Swan, swimming stupidly near
the surface, 8o torpid that the Indians killed them with clubs. According to the Indians, they bad
heen struck by the Thunder-bird, which, with its companion, the Lightning-tish, causes many of
the phenomena in that region. The smailer Bpecimens of this species rank well as food-fishes; the
larger ones are likely to be coarse or tou gh.

RASHER (Sebastichthys miniatus Jor. & Gill.).—This species is known to the IPortuguese i
Monterey as the “Rasher,” a name of uoknown origin and orthography. It ranges from Sant:
Barbara to San Franeiseo, living in water of moderate depth. It is comparatively commeon, and is
frequently seen in the markets, though in much less numbers thav S. ruber and 8. pinwviger, In size
and quality it agrees closely with 8. pinniger.

ORANGE ROCK-FISH (Scbastichthys pinniger (Gill) Lock.).—This species is nsunally cailed shoaply
“Red Rock-eod” or “Red Rock-fish” and not distinguished from the two preceding. The Portn-
guese at Monterey know it by the usme “Fliaum,” a word of unknown origin. It is one of
the largest species, renching a weight of eight or ten pounds. It ranges from Monterey to Puget
Sound, being generally very abundant in deep water, where it is taken ou trawllines. Thix
is Probably the most abundant of the larger species. At San Francisco individuals are often
found with black discolored areas, looking like ink-blotches, on their sides. No cause for fhis has
been hoticed, and if it be & disease it does not seem to discommode the fish, In the market this
Species grades with S, ruber, and, like it, is often split and salted.

GREEN GARRUPA (Scbastivhthys airovirens Jor. & Gilb.)..—This species is commonly kuown
#8 “Garrupa” and “Green Bock-fish,” being rarely distinguished from 8. rastrelliger. It reaches a
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weight of about three pounds. It ranges from Ban Diego to Monterey, being more sontherly in
its dixtribution than the other species. It lives in rocky places, in ratlier shallow water, and is gen-
erally common, especially south of Point Concepeion. 1t is considered excellent food.

ReIna (Sebastichihys elongatus [Ayres) Gillh,—This species is known as & Reina® {Queen) at
Monterey. It is o small fish, reaching o weight of less than two pounds, and kives in deep water
abowi Monterey anud 1he Faralloncs, It is never very common in the markets, nlthough frequently
taken in considerable nambers,

Ry ROCK-FISH OF ALASKA (Sebastichthys proriger Jor. & Gilb.).—In habits this species angrees
with 8. clongatus. It is uenally still smaller, rarely weighing more than a pound. 1ts range
extends northward to the Alentian Islands, where it rcaches a large size, and is of considerable
importance as o food-fish.

VIuva {Sebastichthys ovalis (Ayres) Loek.),—This species is known at Monterey as * Vinva”
{Widow); the reason not evident. It reaches a weight of three or four pounds. It is found from
Banta Barbara to Monterey, in deep water, and is seldom brought to market,

Sebastichthys entomelas Jor. & Gilb., is a species very similar to the preceding in size and
habits. Thus far it has been only found in deep wator outside of Monterey Bay.

Brack Bock-FIsg (Sebastichthys mystinug Jor. & Gilb.j.—This apecies, usually called the
“Black Roek-fish,” in Puget Sound is known, with its more abandant relative, Sebastichthys mela-
nops, as the “Black Bass.” The Portuguese at Monterey call it “ Pesee PPréire,” or Priest-fish, in
allusion to its dark colors, so different from those of most of the other members of the family, It
reaches o weight of five pounds, but as usually seen in the markets varies from two to three, It
ranges from Santa Barbara to Vancouver’s Island, inhabiting water of moderate depths. It is
much more abundant about Monterey and San Francisco than either northward or southward, and
Iarge numbers are taken in Tomales Bay. In the markets of San Fraueisco it ig found, taking the
vear through, in greater numbers than any other species, It sells at a lower price than the others,
its color cansing a prejudice against it, although the quality of the flesh doubtless differs little
from that of the rest.

ALA8EA BLAOK Roox-Fisn (Sebastichthys ciliatus (Tiles.) Jor. & Gilb.).—Specimens of this
species from the Alentiun Islands are in the Nationat Musenum. Nothing distinctive is kpown in
regard to its habits, which probably agree with those of 8. melanops, :

SIOTTED BLACK ROCK-Fisn (Sehastichthys melunops (Grd.) Jor. & Gilb.).—This species is
confounded with 8. mystinus Ly the fishermen, under the name of *Black Bass” in Puget Sound,
“ Black Rock-fish ™ in San Franciseo, and  Pesce Prétre” at Monterey. In size and value it agrees
with &, mystinus. Its range is more northerly, from Monterey to Puget Sound, being not very
coniuion at San Pranciseo, and one of the most abundant apecies in Puget Sound.

YRLLOW-TATIL ROCK-FISH, (Sebastichthys flavidus (Ayres) Lock.).~—This species is oceasionally
called the ¢ Green Rock-fish” or 4 Rock-coul” at San Franeisco. At Monterey it is always knowu by
the appropriute pame of “ Yellow-tail,” the caudal fin being always distinctly yellow. To distinguish
it from the Yellow-tail of farther south we may eall it the Yellow-tail Rock-fish, This species reaches
w weight of 8ix or seven pounds, but its usual weight is about two. I¢ ranges from Santa Catalina
Island to Cape Mendocino, and is taken Doth in deep water and near shore. About Monterey and
Ban Franciseo it is very abundant, and is one of the principal species in the markets. -As a food-
fish it is considered as one of the Lest iu the group.

Boceaccie (Sebagtedes puucispinis (Ayres) Gill).—.Abont Mobnterey and San Francisco this
species is known aa “ Boceaceio®” or “Boecac' (hocateh) to the Italinns, aud as < Mérou” (mdroo) t0
the Portnguese. American fishermen use the name “ Jack,” and those who fish for the young from
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the wharves call them ¢ Tom-cod.,” The name “Boceaecio” (Big-month) is very appropriate;
¢#Mérou” is transferred from Atlantic species of Epingphelus; “Jack” comes from the species of
Fwox and Stizostedium whiel in the Southern Btates are called by that vame. This species is one
of the largest of the group, reaching a weight of twelve to fifteen pounds, Its average size in the
markets is greater than that of any of the others. It ranges from the Santw Barbars Islands to
Cape Mendocino. 1t inhabits reefs in deep water, only the young coming near the shore, It is
rather more abundant sonthward than about San IFranciseo. It iz, however, 1 common market-
fish, and its flesh is considered excellent. It is probably the most voracions of the family,

Five species of the genus Sebastichthys, namely, S, melanops, S. caurinus, 8, maliger, N. proriger,
and S. eiliatus, attain to large size and considerable commercial importance in Alaska, and are
discussed by Dr. Bean in his paper on the ¥ SHORE FISHERIER OF ALASKA” in another section of
this work. 8. melanops is called ¢ Black Baes” at Sitka.

85. THE ROCK TROUTS—CHIRIDXA..
By Davip 8. JORDAN.

A family of fish of considerable importance on our Pacific coast is that of the Chiride, or Roek
Trouts, no representatives of which are known in the Atlantic. One or twe species of the family
acenr in the Sea of Japau. _

BorEGATA {Hexagrammus Stelleri Tilesins).—This species is known in Puget Sound by the
Htalian name of ¢ Boregata” or “Boregat’.” The name “Stariing” is applied to some fish, supposed
by us to be this species, in the Struits of Fuca. It reaches a length of fifteen inches and a weight
of three pounds. It ranges from Puget Sonnd to Kamtschatka. In Puget Sonnd it is compara.
tively abundant, living about rocks. It spawns in July. Tt feeds on crustacenus, worms, and
fishes, and apparently gets its food on the bottem in deep water, as the animals taken from
its stomaeh are often of a kind not seen near shore, Its intestines are very often full of long
renioid werms, supposed to Le parasitic. As a food-fish, it ranks with the other Rock-trout, being
of fair quality, but inferior to Ophiodon and Sebastichthys.

GREEN Roor Trovr (Hevagrammus lagocephalus (Pallag) Jor, & Gilb.}.—This speeies is
confounded with others of this genus nunder the names of ¢ Roek Trouot,” ¢ Sea Trout,” + Borega:t’,”
and ‘“Bodieron.” Ap Cape Flattery this fish and the preceding receive the Indian name of
“Tsebargua” In size apnd value it corregponds very closely to the preceding. Tt ranges from
Mouterey to Kamtschatks, being nowhere very abundant, although not a rare fish, Its food is
largely ornstacean. 1ts flesh, like that of Ophiodon, is often colored green.

SroTiED Rock TRouT ( Hevagrammus decngrammus (Pallas) Jor. & Gilb..—The name “Bore-
gata” js applied to this species by the Italians on Puget Sound. The name *‘ Rock-eod” s also given
to it. From San Francisco southward, the names ¢ Rock Trout” and “Sea Trout” are common.
The Pormtugaese ay Monterey eall it * Bodieron™ 11 reaches n length of fifteen mehes wnd o weight
of two or three pounds, It ranges from Sap Luis Obispo to Alaska, and is much more generally
cotnmon than any of the other species, and large numbers are brought into the market of Sa-l_l
Francisco. It lives in roeky places at no grest depth, To feeds voraciously on crusiaces anil
wormg. It spawns in July. 1t dies at ouce on being taken from fhe water, and the flesh hecomes
rigid and does not keep as woll as that of the rock-fish. It is a food fish of fair gmality, but not
extra. The sexes are very uulike in color, and have been taken for distinet species.

CuLrus CoD (Ophiodon clongatus Girard).—This species is universally culled « Cod fish”
where the true cod is unknown. About Puget Sound the English call it “Ling.” Among the
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Americans tle word *oeod” is used with some distinetive adjeetive, an Caltus Cod {(**cnltus” mean-
ing, in the Chinook jargon, of Ltle worth), “ Bastard Cod,” ¥ Buffalo Cod,” ete,  The name “Blne
Cod? is also given to it from the color of its lesh, The name “Rock Cod” applied to other Cliroids
and to Sehastichthys, and ibence even trapsferred to Serranus, comes fromn an appreciation of their
affinity to Ophiodon, and not from any supposed resemblanee to the true codfish.  The Cunltas Cod
reaches a length of five feet, and a weight of ity or sixty pounds, the largest specimens being
taken in novthiern waters,  Many very small ones come into the San Franciseo market, being naken
in the sweep-nets of the paranzelle, These weigh less than a pouml; the average of the large ones
js from =ix to ten pownds, It rapges from Santa Barbara to Alaska, being very abnndant cvery-
wlhere north of Poiut Concepeion. Tt lives about rocky places. and sometimes in cousiderable
depths, and spawns in summer. It feeds npon tishes and erustacen and is excessively voracious,
It otten swallows a red roek-fish when the latter is on the hook, and is thus taken. Like other
large fishes, it in subject to the attacks of the hag-fish {Polistotrema).  As u food-fisl it holds a
high rank, heing considered rather superior to the rock-fish.  From its great abvndanee, it is one
of the most important fishes ou the Pacific const.

Faniolepis Tatipinnis Girard.—This specics ranges from San Franciseo northward in deep
witter. It reaches a length of about @ foot, and is of o econcinie valie,

Oxylebius pictus Gill.-—This bright-colored little fish ranges from Santa Barbara to Vancotiver's
Isiand, Jiviug among vocks near shore. It reaches a length of six inches, is rarely faken, and theun
used only for bait.

Myriolepix zonifer Lovk.—The single specimen known was taken at Monterey.

Brack CANDLRE-FIgn {Anoplopoma fimbria (Pallas) Gill}.—This species is known in Paget
Sound by the name of % Horse-mackerel,” At San Francisce it is usually called © Candle-fish.”
In the murkets it is kometimes frandulently sold as Spanish mackerel. It reaches a length of
twenty inches and o weight of five pounds. It ranges from Monterey northward to Sitka, in rather
deep wuter, and is generally eommon, especially northward. At Beattle it is one of the most
abundant fishes, but iu the S3an Francisco market it is seldom seen in large nambers. It feeds on
crustaceans, worms, and small fishes. As a food-figh it is held in low esteem, the flesh being rather
tough and tasteless. _

In the Straits of Fuca it reaches a much larger nize than bas been noticed elsewhere. 7t is here
very highly valued by the Tudians, according to Mr. Swan. It is called by the Indians ¢ Beshow.”

In Alaska, according to Dr. Bean, the most important chiroid fishes are Ophiodon elongatus,
Anoplopome fimbria, Hezagrammus decagrammus, H. lagocephalus, H. ordinatus, H. asper, and the
“Yellow Figh,” « 8triped Fish,” or “Atka Mackerel,” Pleurogrammus monopterygius (Pullas) Gill,
which {5 the chief of them ail. This fish i8 most abundant about the Aleutian chain and the
Bhumagins, its northern limit as new understood being about Kodiak, and its western limit ab
Attw. 1t eongregates in immense schools, and ean be taken in purse.seines like the mackerel,
which it strongly resembles in taste after being salted in the same manner.

86. THE TAUTOG OR BLACK-FISH—TAUTOGA ORITIS.

NaMEZ.—~—One of the best known shore species of the Atlantic coast is the Taatog or Black-
fish. This fish is now found in greater or less abundance from 8aint John, New Branswick, t0
Charleston, Bouth Carolina. East of New York it is uaually called Tautog, a name of Indian ori-
gin, which firat oecurs in Roger Williamg’ ¢ Key to American Language,” printed in 1643, in which
this fish is enumerated among the edible species of Southern New England. ‘.‘Tmitag_gg” would
consequently seem to be a word from the dialect of the Narreganscts Indians. On the eda{st of Rew
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York itis called “ Black fish”; in New Jersey also © Black-fish ™ and “Swmooth Black-fish,” 4 Tantog,”
or “Chitb”; on the eastern shore of Virgimia “3Moll,” ot #*Will George™; at the moutl: of the
Chesupoake “8alt-water Claub,” and in North Caroling the “Ogsterfish.”  OfF all these names
Tantog iz by far the most desirable for general use. There are several other species along our
coizt called Blaek-fish, especiully the sea-bass, whicl: is often associated with the Tantog. The
names Oyster-fish aud Chulby are also pre-engaged by other species.

DgrRipUTioN.—Though the present geographical distribution of the Tautog is well nnderstood,
there is reason to believe that its range iag been very considerably extended in the present century
by the agency of man., That this species wag known in Ithede Island two handred and thicey
years ago is reasonably certain from the reference by Roger Willinms, alveady referved to, and
iu 1776 it was stated by Schoepf that it wias very abundant in summer af New York, 1t isin
greatest abundavee between the southern angle of Cape Cod and the (apes of Delaware, which
would indicate that within these limits, at least, the specivs has alwavs existed. The waters of
Long Island Sound and these immediately adjoining scemn especially well adapted for its regidence.

Mitchill, writing in 1814, remarked: * The Tautog was not orviginally known in Massachusetts
Bay:; bat within a few years he las been carried beyond Cape Cod, and has inultiplied se abun-
dantly that the Boston market has vow a il sapply withour tlhe necessity of jwporting from

Newport aiud Providenee.” This statement is cowfirmed in o way by Mr, lsane Hinekley, of Phila-
delphia, wlio tells me that in 1824 he saw several individoals from Coliasset Rocks, Jerusiaien Road,
Massachusetts, and that the fish was at that time said Dy the fishermen (o be entirely new to them,
Storer, writing abouwt 1867, remarked: “Althiough a few years omly lrave passed sinee tlis species
wus brought into Massachusetts Day, it is now taken along o large portion of the coast. At
Plymonth, Nahaut, and Lynn, at some seasons, it is foand iu considerable numbers, nnd is tre.
quently eanghbt from tle bridges leading from Boston,  Tle Doston market is for the most part
supplied by Plymouth and Welltleet.,”  As early as 1851 they had spread northward to the Bay of
Fundy, and in that year it is stated that many were sold in the fish market at Saint John, the
largest of which weighed eight ponmds: My, Lanman wrote that he olntained there in July and
Augnst specimens nineteen inches long and weighing four pounds.

The rocky sheres of Cape Ana seem particularly well adapted to its pecaliar habits, and large
numbers arc annually obtained from the rocks. So long has it beeu acclimated and so well
known is it, that the local authorities of that region are inelined to doubt that it is not native,
The “irloucester Telegraph” of May 5, 1860, challenged the statement that the Tuutog was a new
fish, declaring that many years ago they were very plenty, and that after a peviod of searcity they
reappearcd. So abundant bad they become in 1830 in the harbor of Wellficet, Massachusetis, that
flree Connecticnt smacks were accustomed summer after summer to devote their entire energies to
their capture in this lovality, and this fishery has continued up to the present day. In sandy
localities, like the harbor of Provincetown, they have never secuared a firm hold, though large
specimens arve sometimes taken npder the wharves.

As to the extension of the range of this apecies sonthward we bave the stutement of' Holbrook,
quoted by DeKay, writing in 1342 ¢ Atteinpts have been made to introduce this fislh farther
south, but with limited success, I am informed by my friend, Dr. Holbrook, that General Thomas
Pinckney imported from Rhode Island @ smack load of the Tautog and set themn adrift in the
harbor of Charleston, South Carolina, where they are to be found to this day. They are still
occasionally eaught, weighing from one to twe pounds, but never in such quantities as (o be
brought to market.,” Mr. Earll obtained specimens at Charleston in January, 1880, Certain icl-
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thyologists, amoug whowm is Professor Jordan, cxpress skepticism as to the range having been
thus artificially extended southward.

At Cape Lookout, North Carelina, Jordan records the species, under the name “Oyster-fish,”
as rather comwmon, the young abundant about the wharves. About Norfolk and in the mouth of
Chesapeake Bay they oceur, and also on the coast of Southern New Jersey, where they are taken
in the vicinity of Beasley’s Point, in the channel ways and along the shores, and they are said to be
somewhat common on the banks off Sandy Hook and in the southern bays of Long Island. These
sandy regions, however, are not so much frequented by them ag those abounding in roeky beaches
and ledges.

M ABITS.— Although the Tautog appears to thrive in cool water, as hag been shown by the rapid
extension of the northern raunge, they seek refuge from too great cold by retreating in winter to
somewhat deeper water than that preferred in summer. Here they appear to take refuge under
the stones and in crevices of the rocks, if we may jundge from their habits as observed in aquaria,
their smooth, slimy skins, with scales protected from abrasion by a thick epiderinis, enabling them
to move about among the sharp-pointed rocks unharmed. They are on this account also especially
well suited for confinement in the wells of smacks and in “live-cars,” where it is customary to keep
them living unti] required for market. They appear to enter upon an actusl state of hibernation,
ceasing to feed and the vital functions partially suspended. Itis the opinion of fishermen that during
the hibernating season the vent becomes euntirely closed up, as is known to be the case with hiber-
pating mammals, It is certain that they do not retreat far from the shore in winter, and that
very cold weather, especially in connection with a run of low tides, often causes very remarkable
fatalities. There are instances of their death in immense numbers. In February, 1857, after a very
cold season, hundreds of tons drifted upoxn Lthe beach at Block 1sland, and along the southern shores
of Massachusetts and Rhode Island, and a similar catastrophe took place in 1841, In March, 1875,
it is stated that as much as a ton was thrown ashore in the drift ice at Cuttyhunk. They were
seen floating by the Hen and Chickens light-ship for three suceessive days. In Southern New
Eugland they become torpid in November and December, It is stated that they are sometimes
caught as late ag Christmas. It is probable that many do not enter npon a state of complete tor-
pidity, but remain in a partially active state in deep holes not far from the shore, and that it is
these, rather than the hibernating individuals, which are especially liable to injury from the cold.
A few are taken in Rhode Island in midwinter both by line and in lobster-pots, North of Cape
Cod they are rarely taken except in summer,’ while towards the southern limit of their range they
are apparently as abundant jin winter as at any other time. Mr. Nathan RKing, a Rhode Island
fisherman, states that when the sun is very hot the Tantog leaves the clear spots for shelter among
the weeds and rocks.

Foon.—As might be inferred from its haunts and from the character of its strong, sharp teeth,
the food of this fish consists of the hard-shelied mollusks and crustaceans which are so abnndant
among the rocks. In their stomachs have been found, among other things, lobsters, erabs of va-
rious species, claws, moltusks, squids, scallops, barnacles, and sand-dollars. Many of the smaller
mollusks they swallow, shells and all, ejecting the hard parts atter the flesh has been digested.
The common bait for Tautog in the spring is the clam, preferably the soft elam, for at this time the
fishermen say they have tender mouths. In the fall crabs and lobsters are used, the fiddler-crab
and rock.crab being the favorites, They are sometimes taken with g bait of marine worms.

RrproDUCTION.—In Narragensett Bay and vicinity they spawn from the end of April untl
August.

1The first of the sesson were taken at Gloucester May 13, 1381,
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The pound fishermen find them to be full of ripe eggs when they begin to approach the
shore in early summer. Mr. Christopher . Dyer, of New Bedford, has witnessed the operation
of spawning in Buzzard’s Bay in the middle of June, in water about two fathoms deep. This
was in 1830 or 1860, ubout two miles east of Seconnet Poiut. The number of egea has not yet
been determined, nor is it known how Jong the period of ineubation continues, but young fish are
found abundantly in the ecl-grass along the shore in August and September, and have been
observed at various points from Cape Lookout to Mouomoy. There can be no question, however,
that there are breeding grounds near Charleston, Soutlt Carolina, and north to Cape Cod, since the
species is very local in its habits and does not make long jonrneys to select spawning heds. Little
is known of their rate of growth, though it is probably slow. Capt. Benjamin EBdwards, off Woad’s
Holl, Massachusetts, kept thousaunds of small Tantog confined in a pond for five years, and at the
end of that time, when six years old, none weighed more than two and one-half pounds. A half:
pouud fish which he confined in a lobster-car, with plenty of room and plenty of food, increased
from one-half to three-quarters of a pound in six months. The average weight of those sent {o
market does not exceed two or three pounds, though individuals weighing ten, twelve, and four-
teen pounds are by no means unusual. The largest on record was obtained near New York in July.
1876, and is preserved in the National! Museum —its length thirty-six and one-lialf inches, its
weight twenty - two ausd ope-half pounds,

ABUKDANCE.—The abundance of this species past and present bas been actively discussed
and wuach interesting testimony onu the subject may be found in the report of the United States
Commissioner of Tisheries. This was one of the fish regarding whiel: the claim was made that
it bas Deen almost exterminated in Rhiode Island by overfishing: upou this point, however, the
opinions of fishermen aund experts are muoch at varianee. In 1870 when, according to generat
opinion, Tautog had been almost exterminated in the waters of Narragansett Buy, the records of
Newport fish-markets show that in one day, November 2, eleven men canght aboud 3,000 pounds
of Tantog with hook and line, besides cod abd other fish, while on the following day the catch
of fifteen wen was 28,000 pounds, Lesides codfish canght to the amonni of 600 ponnds, being an
average of over 2,600 pounds to each man. These ecatelies compure very favorally with that
recorded at Fir Rock Ledge, Wareham, ten years previous, when, on the 9th of October, two men
canght, in three hours, 271 pounds of Tantog, a catch which was pronounced by loeal authorities
the greatest ever made in those waters.! Colone! Lyman, Massachuselts commissioner, writing in
1372, remarked: *“Great eomplaint is made of the scarcity of this valued species north and south
of Cape Ood, but especially near the mouth of Narragansett Bay, where they are said to be not
more than oune-eighth as numerous as they were a scorc of vears ago” Althougl much testimooy
has been printed in the reports of the Fish Commission of the nited States and of Rhode Island,
the general tendency of which is to show that old fisherien believe that Tantog and other fish are
meh less abundant than in the days of their youth, nothing definite lras yet been proved.

The Tantog bas always been a favorite table fish, especiazlly in New York, its flesh being
white, dry, and of a delicate flavor, Storer states that they are frequently pickled, and may be
kept in weak brine for a loug time, and in this state they are considered by epicures a delicacy.

TAE TAUTOG OR BLACK-FISH FISHERY.—The capture of Tautog is chiefly accomplished by the
line fishermen of Southern Massachusetts and Riode Island, and the weir fishermen of the same
district. No one fishes for Tautog alene, and it iz consequently more difficalt to estimate the

i Barnstuble Patriot, Qctober 9, 1880,
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quantity annually taken. About 200,000 ponunds were bronght to the New York market last year.
Loca) consumption is considerable, and the total amount anpually taken may be estimated at from
400,000 to 450,000 pounds. At Teast two hundred fishermen are entirely or partly engaged in this
business between Cape Cod and New York. The cateh of such fishermen in Narragansett Bay i
estimated at 6,000 pounds each annually. This gives in round nuinbers 100,000 pounds taken by
ook and line along this stretech of coast. To this shounld be added 20,000 pounds estimated to be
taken on the voast of New Jersey and sonthward, and 20,000 more north of Cape Cod. Tautog are
algo frequentty taken in the weirs and pounds, and the catel. of these for the year 1876 war esti.
mated as is shown in the following table:

: Founds,

Weirs on northoside of Capo Cod ool o i o i 2,274
Weirs un south side of Cape Cod . __ ... Lo oL 561
Weirs in Vioeyard Sownd ... .. .0 ..o el 20, 220
Weirs in Buzzard®s Bay. .. .. .. ..o Lo ool ool 30,4823
Weirs in Narragansett Bay ... oo o0 Lo, v .- 1D6, 700
Weirs on Block Tsland ... .. oo oo i e 33,153
Weirs it Fisher's Island Sound .. ... ... .. . . oL 14, (00
Weirs on eastertt et of Long Tsland . oL .. ool 34, 0
311, 383

At Nounk, Convectivut, there is in the fall a sexson of “ black-fishing ” wlhich continmnes from the
middle of October nneil the snow beging to fall, about the first of Decemboer,  Aboat tweonty-five men
are engaged in this tishery during the season speeified, some of whom begin a month or two earlier,
They fish in Pishers (sland Soaud at a depth of six to eight fathoms, using erabs and lobsters for
bait. The average cateh of eael man for the season is esthmated by Captain Ashby at oue thou-
sand pominds,  The most northerly poing where there is a regnlar fishery for them is, as has already
Lieen mentioned, in WellHeet Larbor, Aeccording to DeKay, three sinacks were constantly en-
Hoyed from April to November. These smacks doubtless, then as now, hailed from Conneeticut.
In 1374 these vessels were still upon the old ground, one of them hailing from Westport and vone
ot two from New Loadon. One of the skippers was said {o have fished upon this ground every
season for thirty vears. I was tuld in Wellfleet that they ordinarily remained about three weeks
to filt their wells, obtaining in that time from two to four thousand pounds.

Angling for Taotog from rocks is a favorite pursuit of amateur fishermen xll along the coast:
particularly about New York, where there ave precipitons shorés, the anglers standing apen the
rocks. Jaly 12, 1879, Capt. 8. J. Martin caught in this way, at Eastern Doint, Gloucester, seven,
two of which weighed twenty-one and & half ponnds. In Long Island Sound and other protected
waters they ure nsually fished for from a boat anchored among the reefs or near wrecked vessels.
Mitchill, writing in 1814, describes the methods of this fishery better than any other snbsequent
antbority : ¥ Rouky shores and bottoms are the haunts of Blackfish. Long experience is required
to find all these places of resort. Nice observations on the landmarks in different directions are
requisite to cnable a fishing party to anchor on the proper spot. For example, when a eertain rock
and tree range one way, with a barn window appearing over a headland the other way, the boal
lying at the point where two such lines intersect each other, is exactly over some famous rende?-
vous, . . . At some places Black-fish bite best upon the ficod. Iu others they are voracion
during the ebb, Thunder accompanying a shower is an indication that no more of them can ¥
canght. The appearance of a porpoise infallibly puts an end to the sport. Dull westher with an
easterly wind is generally the omen of ill luck. . . . Some persons who Mve contiguous 1o
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the shores where are situated the rocks which are frequented by Tautoy invite the fish there by
baiting. By this is meant the throwing ovoerboard broken clams or crabs to induce the Black-fish
" to renew their visits 3 and fine sport is procured.”

As has been already stated, the Tauteg on the cousts of the United States is extremcly sensi-
tive to cold, and at the approacl of the time of hibernation the vent becomes sealed, the fish thus
becoming prepared for a mirimum consumption of its own fat during its winter sleep.

The subjoined notice of the torpidity of the Tautog and the Senp by Cuaptain Atwood will be
found on page 212 of the Report of the United States Commissioner of Fish and ITiskeries for
18712721

87. THE CHOGSET 0B CUNNEEB-—CTENOLABRUS ADSPERSUS,

The Chogset or Cunner, Clenolabrus adspersus, is very similar in appearance to the Tautog,
though much smaller and far less imporfant, Its range is more northerly. I can ind no record
of its ceenrrence sonth of New York, DeKay remarks: “I am not aware that it is found gouth of
Delawore Bay.” TFrom New York to the Straits of Canso the species is exceedingly abnudant,
heing found everywhere in harbors and bays, particularly in the vicinity of fish-houses where oftal
is thrown overboard. Cnvier had specimens from Newfoundland, but it abounds on the coast of
Labrador. It iz closely related to the “Goldsinny,” Cenolabrus rupestris, and the “Connor” or
« Gilt-bead,” Crenilabrus melops, of Great Britain and adjoining Europe. It bas nunerous commen
names. In Sonthern New England itis called “Chogsel,” a name of Indian origin, sometimes pro-
nounced Cachogset. This pame appears to have been in occasional ure 28 far west as New York,
where, in MitchilV’s time, it was also called ¢ Bluefish.” In Maine, the British Provinces, and in
some parts of Massachusetts the name ¢ Cunner” is in nse, evidently having been brought over by
the English colonisis who remembered & very simvlar fish at home which has this name. In New
Yorlk, in revolutionary times, the name *Burgall” was in use, and coptinued in use at least until
1854, when it is stated by Gill to have been the accepted name in the New York market. This name
als¢ is of English origin, certain species of this family being called *Bergylt” in parts of England.
This name appears to hold in Eastern Long fsland at the present fime, At Provincetown they
are called “ Sea-perch,” and at the Isle of Shoals and occasionally on the adjoining mainland
“ Blue-perch” and ¢ Perch,” this also being a reminiscence of English usage. Af Salem they are
called “Nippers,” and occasionally here and elsewhere “ Bait-stealers.” Where Cunners are found
at all they are exceedingly abundant, avd, though performing a useful duty as scavengers. are a pest
of fishermen, frem their habit of nibbling the bait from their hooks. They are the especial detes-
tation of those who fish for tautog, since the two species are ordinarily found together. Their

‘In Brown’s ‘‘Ameriean Anglet’s Guide,” in the articlo on Tantog or Black-fish, it Is remarked: ““The Black-
ish abounds in the vieinity of Long Island, and is a stationary inhabitant of the salt water, He may be kept for a
lobg time jn ponds or cars, aod even fatted there. When the cold of winter bepnmbs him e refiges to eat any more,
and a moembdbrane is oliserved to form over the vent and elose it. He hegine to regain sppetite with the retnr of
warmth in the apring.” (P. 178.)

. "“Now we know that Tautog hibernate among rocke near the coast and in our rivers, and it hus been ptated by
Mr. L. Tallmaan or Mr Daauiel Church ihat some yests ago, affer a very cold spap, not only many Tauntog wers
washed, ashove frozen stiff, but afterward quantities were alse found dead among rocks off the coast. If, during the
}vinter, they don’t feed as atated above, und this membrane vloses them up, the conclakion must be that they vemain
n a state of torpor or eleep during cold weather. Now it happens that the scup, when first taken by traps, are in a
state of torpor; shey netther eat nor have any passmge. It is probably sealed np like the Tanteg, and nothing in the
slape of food is to be frund within them. Some say they are blind, and they secom hamlly able or willing to move.

*Ths inference, then, is, that the acuyp have also been hibernating within a short distance from the const, in the
oame atafe os the Tautog. Thia would ascount for the atray senp mentioned hy Mr, Senthwick sy having heen oeca-
sioually found in March. A warm day wakes him up, and he visits the shore for a day or se gud (len retaros.  To
my mind this is & more reasonablie way of a}ocouuting for his presence than to mssame that he has Lesn Jeft bohind,
U these faots are aa stated, it is 1o bo preswmed that scnp are  local fish, and do not desve their Jocalitios any more
than Tantog, abous the propriety of the clnssification of which as o local fish there ia no question.”— ATWOOD.
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food is very similar to that of the tautog, except that they cannot swsllow large shells. They
feed also upon dead animal matter, and are among the most important seavengers of our harbors.
Numbers of them may be taken by lowering a net containing a piece of meat or fish and quickly
raising it to the surface. Like the tantog, Cunners are loeal in their habits, only moving from
the shoal water in extreme cold weather, and, though adapted for living in colder water, rarely
retreat except in the severest weather. In winter, however, they rarely are eaught with the hook.
The first of the season of 1881 at Gloncester were caught May 8. A very c¢old season sometimes
destroys them. It is recorded that in January, 1835, great quantities were frozen and thrown up
on the shore between (Gloucester and Marblehead.! In June and Jnly they spawn on their feeding
grounds in Southern New Euagland, and in July and August young fish three-guarters of au inch
or more are taken abundantly along the shores. They appear to become adult and to breed when
three inches long. The largest I have observed was taken at Wood’s Holl, in July, 1875: its
weight was twelve ounees, its length ten and » half inches, and it was spawning freely. Storer
claims to have seen them fourteen inches long, and I am assured that they sometimes attain 2
weight of two pounds. From Eastport, Maine, to the vicinity of Boston, the Cunner is a favorite
article of food. Elsewhere it is rarely eaten and is nsually regarded with disgust—a foolish prejudice,
for it is one of the most agreeably flavored small fishes on our coast. Immense quantities are tuken
with the hook from the rocks, bridges, and boats, especially in the vicinity of eities like Boston and
Portiand. They are also taken in immense quantities in nets, The Irish market-boats of Boston
make a special business of catching themn, nsing cireular nets three or four feet in diameter which
are baited and set among the rocks. Dr. Storer records that on the vccasion of his visit to Lab-
rador, in 1849, he found them so pleutiful in the Gut of Canso that, by sinking a basket with » salt
tish tied therein for hait, he continually canght them by the score, and by putting a few hundreds
in the well of his slooy kept the crew well supplied with fish while at sea on the way to Labrador.
The people of Nova Scotia, like those south of Cape Cod, rarely, if ever, eat the Cunuer. Mr. J.
Matthew Jones informs me that in the summer of 1863, when the French fleet was anchored in
Halifax Harbor, the sailors canght them for food in great numbers. Abont Saint Margaret’s Bay,
according to Mr. Ambrose, they are given as food to pigs: since, however, the pork of these
fish-fed pigs always tastes oily, they are generally fed on some other food for a short time hefore
being killed, and well dosed with sulphur. 1t was formerly customary in Boston to keep these fish
alive for market in large cars, described by Storer as three feet deep, twelve to fifteen feet long,
closed beneath and latticed at the sides, and anchored in deep water. Storer states that sometimes
ns many as five thousand fish were kept in a single car, and that these cars were replenished every
week or fortuiglit. 1t is impossible to estimate with any degree of aceuracy the guantity of Quu-
ners annaally taken, The catch of the Irish market-boats of Boston cannot fall much short of
300,000 pounds, and that of the other towns and States on the coast of New England is certain to
be from 200,000 to 250,600 pounds. '

83, THE PARROT-FISHES AND SOME OF THEIR ALLIES,

Several of tlie Parrot-fishes occur on the Florida coast, notably the Blue Parrot-fish, Platy-
glossus radiatus (Lion.) Goode, sometimes, according to Jordan, seen in Key West market, and P,
bivittatus, known in Bermuda as + Slippery Dick,” recorded by Jordan from Charleston market.
They are gorgeous in color, but the fiesh ia go dry that they are held in slight esteem for table nse.

1Gloncester Telegraph, Junnary 14, 1835,
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THE RED-FISH, OF CALIFORNIA.

This apecies, Trochocopus pulcher, writes Jordan, is everywhere known as the “Red-fish?: the
name “ Fat-bead? is occasionally used, and it is very rarely called ¢ Bheepshead.” It reaches a
weight of twelve to fifteen pounds. It is fonnd from Poiné Concepcion southward to Cerros Island
in enormonus numbers in the kelp. It is taken chiefly with hook and lpe. It feeds on crustaceans
and mellusks. 1t is taken chiefly by the Chinese, who salt and dry it. It forms half of the total
catch of the Chinese south of Point Concepeion, It does not rank high as a food-fish, its flesh
being coarse. The fat forehead is said to make excellent chowder.

THE SENORITA-FISH, OF CALIFOKKIA,

At Monterey, California, this speeies, Pseudojulis modestus, is known as, * Pescerey ”; south-
ward it is called ¢ Sefiorita.” It reaches n weight of less thau half a pound. It is found in the
kelp from Monterey southward to Cerros Island, and is generally ecommon. It feeds chiefly on
crustacea. It is used chiefly for bait, although the flesh is said to be of excellent quality.

THE KELP-FISE, 0F CALIFORNIA,

This species, Platyglossus semicinctus, bears in company with Heferostichus rostratus, and
perhaps others, the name of *Kelp-fish.” It rcaches a pound weiglt, and a length of nearly a
foot. It is found in the kelp about Santa Catalina Islsnd anhd southward, and is not very abun-
dant, It foeds on crustacea, and spawns in July. Its flesh is said to be of good quality.

THE HuG-FISH—LACHNOLAMUS FALCATUS.

This fish is, according to Mr. Stearns, abundant at Key West and among the Florida coral reefs,
although he has not obaerved it north of the Gulf of Mexico. 1t there attains a considerable size,
and a weight of twelve or fifteen pounds, although the average size is not more than one-fourth
that size. In the Key West market it appears almost daily, and is mizch esteemed for food. This
species occurs throughout the West Indies, and is one of the favorite feod-fish of Cuba, altheugh
its gale iz forbidden by law, on account of the supposed poisonous nature of its flesh. In the
Bermudas it is one of the most important of the food-fish, attaining sometimes the weight of
twenty pounds, It iz eaught by line fishermen among the reeis, at a depth of five to forty fathoms.
Like the other members of this family, it feeds upon small fish and upon botton crustaceans and
molingks. Its brilliant red color renders it a conspicuons object in the markets. During the
different stages of growth its species undergoes many changes of form, and has been deseribed
under several different names. The large adult male is remarkable on aceount of a heavy black
bloteh over the forebead and over the éyes. The name “ Hog-fish? refors to the swine-like appear-
ance of the head, jaws, and teeth. At the entrance to the Great Sound, in Bermuda, is a reef called
Hog-fish Shoal, which is surmounted by a beacon bearing an enormous effigy of 2 Hog-fish in metal.

89. THE DEMOISELLE AND THE CICHLID FAMILIES.

Among the reefs of Florida two or three species of the family Pomacentride are abundant.
Most prominent among these is the ¢ Sergeant Major,” Glyphidodon sawatilis (L.} C. & V., called
In Bermuda the ¢ Cow-pilot,” from an alleged habit of being always fonnd in the society of the
“Cow-Gsh,” or Ostracion. This fish sometimes attains the length of ten inches and the weight of
& pound or so, but is usually of a smaller size and is not highly esteemed for food. It is found
thrf*_ushout the tropical waters of the entire world.
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There are several smaller species of this and of allied genera in the (ulf of Mexico, and on
the western side of the Tsthmas of Panami and ju the Galf of California,  On the Gnlifornia coast
oeeurs a species, Pomaeentrus rubicundus, congficuous by reason of its uniformiy deep crimson or
orange colovation, which is usnally known as the “ Garibaldi®” among the Italinus. The names
“Gold-ish ? and < Red Derelt”™ are wlso nsed, all of them referring to its brilliunt orange eolorations,
it reaches a weight of tliree pounds, and » length of less than a foot. It is fonnd about the Santa
Burbary Lelands nnd sonthward to Lower California.  Jtlives about rocky places, and is genorally
abundant.  Its food is largely erastaceous. 16 is a food-fish of low grade, aud has little ceonomiv
importance,  Another somewhat noteworthy species is known in California, on account of itz dusky
eotors, as the ¥ Blacksmitlh,” Chromis punctipinnis, Cooper.

»This fislh,” writes Jordan, *is known as the * Blacksmith’ trom itz dusky colora. 1t reaches o
weiglt of abont two pounds. It ranges from the Santa Barbara Istands sonthward, Hving abont
reets of roek, and is locally abundaut. It feeds on shells and crustacea. 1t is considered ag
inditlerent. food.”

The tamily Cieldide js lLirge, and is composed chiefly of fresh-water fishes ocearring in the
tropieal purts of Africa and America.  Amoug itg members is a South American species, Geophagis
surinamensis, whiclt is often mentioned by writers on the instinets of animals on aceount of u
pecnliar habit of the males which carry in their mouths the eggs until they are hatched, and
whiclt are even said to allow the young fish to sesk refinge within their jaws. We have no repre.
sentatives of the family on our Atlantic coast, though one or two species of the genus Heros oceur
in the hrackish waters of Texas.

90. THE SURF-FISH FAMILY -EMBIOTOCIDA.

By DAviD 8. JORDAN.

This remarkable group of fishes forms the most characteristic feature of the fauna of onr Pacific
eoast. Of the nineteen species now known, all hut one {Ditrema Temmincki of Japan) occur on the
coast of California, and most of thew in very great abundance. The species are most of them very
similar in habits and economic valae, and the following genersl remarks are proffered before pro-
ceeding to {he discussion of the different species, _

NaMEs.—The general name “ Perch” is applied to these fishes everywhere along the coast.
This nnfortunate misnomer came about from their resemblanee to the sun-fishes or ¢ perch? of the
Southern States, and to the ¢ white perch,” Rocous americanus, of the East, On the coast of Oregon
the large species (espeeially Damalichthys argyrosomus) are called “Pogy? or Porgee,” in allusion
to their undoubted reseinblance to the scup or porgee of the Eagt. 'The names * Minny,” « Sparada,”
and “Moharra” are also applied to the smaller sapecies northward. Abont San Ffanciaco, the name
“Perch” is given te them all, as well as to Archoplites interruptus, and separate names for the-
different species are seldom heard. From Monterey southward, the name « Surf-igsh” is in commmon
use, although the name « Perch” is still more common.

HaA®BITR, &0.—The largest Rhacochilus toroteg, reaches 8 weight of four pounds; the smallest,
Abeone minima, « length of four or five inches. 8o far as we are able to judge, the growth of the
youug is quite rapid, as the specimens are about half grown the first winter, and probably reach
full size in $wo and & half to three years—perhaps, in some vages, in the pecond year.

The center of distribution of this group is from Sants Barbara to Tomales Bay. Northward
the number of species decreases, while the number of individuals is, perhaps, equauy gréat as far
a8 the Gulf of Georgia, Southward both individnals and gp_eeiea ra.pidly -diminish _ix_;_-z_mmber.
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Their range probably extends from Cerros Istand to Sitka; certainly no farther. Most of them Hve
in shallow water, on a sandy bottom, both iu the open sea and in sheltered bays, A seine drawn
iu the surf will often be filled with the silvery species ( Amphistichus: Holeorotus), and a scine drawn
in o bay may be egually full of Ditrema laterale, Ditrema Jacksoni, ete.  One species 1s confined
to the fresh waters., Nearly all of them foed chiely on crastaven, together with such small dsh as
they can swaltow. The species of Abeora are chiefly herbivorous, feeding on scaweoed,

The Embiotocuids are all oviparous. The youug are ffteen to twenty in nmnber, and are
brought forth in summer: when born, the litte fish are from tlirce-foarthe of an ineh to two anid
2 half inches in length, nccording to Lie species. They are closely packed together in the nterus.
the inner surtace of which forms folds partly separating the youpg from each other. The young
are at first exeessively cowpressed, with the soft parts of the vertical fins excessiveiv elevated,  As
their development proceeds they resewble more and more the parent, and when born their forn is
quite similar, the body, however, more compressed, the fins igher, and ihe ¢olor usnally red.

Tmpregnation probably takes place in the fall, In Junuvary most of the species have fhe yorg
half grown as to length, and whén the parent fish “ts eaught the young rewdiily slip out from the
ovary. From Jaunary to June the fisl-stulls where these fishes ave sold ave lttered with these
faotal ish. Little is known of the place of spawuing, but I suppoese that the young are smply
extruded in the water just outside the breakers and left to shift for themselves. As to the mrodle
of impregnation, we have made no observations. Dr. Blake thinks that the fleshy thickening on
the apal fin of the male is to give the female something to lrold to with the ventral fins, and that
the two mexes approach each other, ventral snrfaces together, and with tiheir heads in opposite
directions. They have no special enewies except the larger predatory fisles aad the fshermen,
who destroy great numbers at the breeding time. No diseases have been noticed.

The species are all, with the cxception of two or three of the smallest, nsed as food.,  Their
flesh is watery, flavorless, and much inferior te that of the Scorpmnoid, Seirenoid, and Percoid
fishes, and only their abundance gives them value. Grreat quantities of them are eonsumed by the
Chinese.

ALFIONE Rhacochilug fowotes Agassiz).—This species is called “Alfione” at Soquel, “S&prat”
at Santa Cruz; elsewhere it is simply *Perch.” It reaches a length of cighteen jnches amd @
weight of five pounds, being much the largest of the group. It Tanges from San Pedro to Cape
Mendoeino, wnd is generally common, althougl not nearly so abundant as some of the others, As
a food-fish it is considered the best of this very indifferent group.

PORGEE (Damalichthys argyrosomus (Girard) J. & G.)~—Ou the coast of Oregon and Wush-
ington this species is known as “Porgee”; elsewhera simply as « Perch,” or * White Percll” It
reaches a weight of two and a half pounds. 1t ranges from San Pedro to Vanconver's Ialand, its
abundance steadily increasing to the porthward so far as traced. At San Franeisco it is ratlier
cominon, but south of Point Concepeion rather rare, A8 a food-fish ik ranks next to the preceding.

WHITE PERCE { Ditrema furcatum (Grd.) G ilnther).—This species occasionally reaches a weiglt
of & pound, but is usually smaller. It ranges from Cape Mendocine to the Mexican line, being
everywhere exceedingly abundant. It lives in sheltered bays. 1t is always present in the markets
and is held in tow esteem.

Ditrema atripes Jor. & Gilb.—This species reaches a weight of one and a half pounds. Ik
liag been noticed only in the Bay of Monterey, where it is generally rather eommon, being taken
in seines near the shore.

‘BLUE 8URF-FIsH (Ditrema laterale ( Agnssiz) Glinther).—This species is known as the ¢ Blue

'Per-ﬁh_”-of “8orffish.” It reaches a weight of about two and a half pounds. It ranges from Sante
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Barbara te Yaneouver's Island, and is everywhere abundant. North of San Francisce it is the
most commeon of the larger species. It is an important food-fish, although not of very good quality.

BuLaAcK BURr-FisH { Ditrema Jacksoni (Agassiz) Giinther).-—-This species iz known a8 **Perch,’
#Burf fish,” + Black Perch,” ete. About Ban Diego it is ealied  Croaker,” which uame, however,
belongs properly to the Scimnoid fisbes. It reaches a weight of {wo pounds. It ranges fromn San
Diego to Puget Sonnd. Nerth of Cape Mendoeino it is scarce, From San Franeisco soutbward
it is probably brought into the market in greater numbers than any other species. It is but an
indifferent food-fish.

Hypsurus Caryi (L. Agass.) A. Agass.—This species is known as “Moharra” to the Portnguese
at Monterey; elsewhere it is 2 “Perch.” It reaches the weight of a pound. It ranges from
Tomales Bay to S8anta Barbara, and is rather common, being sometimes taken in great numbers
in spring. It is used chiefly as bait for rock-fish, the larger individuals onlv being sent to market.
It is the most brightly colored of its family.

SBILVER SURF-FISH (Amphistichus argenteus Agassiz),—This species is known aa ¢ Surf-fish” and -
¢ White Perch,” It reaches s weight of three pounds. It ranges from Tomales to San Diego, and
is loeally often very abundant, espectally along sandy beaches,

RKosy SURF-FISH (Holeonotus rhodoterus Agagrsiz}.—This species has no distinctive name with
the fishermen. It reaches a weight of one and a half pounds. It ranges from Cape Mendocine
to Santa Barbara, being often locally abundant, especially at Soquel, but it iz not one of the more
COMMOD Species.

Holconotus Agassizi (Gill) Jor, & Gilb.—1his species reaches a weight of but half a pound. In
«distribution and abundance it agrees with the preceding.

WALL-EYE SURF-FISH { Holconotus argentews ((3ibb.) Jor. & Gilb.),.—This species iz usnally
Lknown as the “Wall-eye,” in allusion to the great size of its eyes, It reaches a weight of balf a
pound, It ranges from Cape Mendoeino to the Mexican line, and is génerally abundant, especially
in the surf. 1t is talken in large guantities, and is little esteemed.

Holeonotus analiz (A. Agass.) Jor. & Gilb.—This species reaches a» weight of a quarter of a
pound., It is found from San Luis Obispo te San Franeisco. It is only locally abundant, and is
not purposely sent to market. At Soquel, where it is abundant, it is used for bait,

Brachyistius rosaceus Jor. & Gilb.—This species weighs less than half a pound. It has been
taken only in deep water off Point Reyes.

Brachyistive frenatus Gill.—This species rarely weighs more than a quarter of & pound. It
rapges from Cataling Island to Vancouver's Island, living in water of moderate depth, and is
locally exeeedingly abnndunt, a8 at Monterey, Point Reyes, etc. It comes into the market only by
accident, and is used chiefly for bait.

BraRADA (Cymatogaster aggregatus Gibb.).—This fish is usnally known ag the ¢ Shiner” On
Puget Sound the Americans call it  Minny,” and the Italians ¢ Sparad” or “Sparada.” It is found
from Vancouver’s Island to the Mexican line, everywhere in great numbers, and is perhaps the
most abundant species on the voast. It is rarely used except for bait.

Abeona aurera Jdor. & Gilb.—This species reaches s weight of nearly half a pound. It is
abundant in roeky places from Monterey to San Franeiseo, often frequenting rock-poels. It feeds
on plants, and is oceasionally sent to market,

SHEINER (Abeona minima [Gibbons) Gill.).—This little fish is nsually known as the ¢ Shmer,” K
is the gmallest of the group, rarely weighing a quarter of a pound. It ranges from Tomales Bay
to San Diego, and is generally common, although not one of the mest abunﬂant spemes ts
appearance in the market is accidental,
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#RivER PERCH” (Hysterocarpus Traski, Gibbons).—This species very often reachoes the weight
of about half & pound. It is confined to the fresh water, bejng found in the Sacramento and Sau
Joaquin BRivers, and other streams as far southward at least as San Luis Obispo, Tt is sent in
smal) numbers (o the markets of Ban Franciseo, and is chiefly eaten by the Chinese.

91. THE MOHARRA FAMILY _GEREBIDZE.

This family is represented on our eastern coust by four species, all of which ure very small
and of little consequence except as food for larger fishes.

Qerres argenteus, fivat discovered by Professor Baird at Beosley™s Poiot, New Jersey, appears
to be common from North Carolina to New Jersey, and has been, within two or thres years,
obscrved at Wood’s Holl, Massachusetts,

¢, harengulus and G. homonymus occur in the Gulf of Mexico. In the Bermudas there are
three species of this genus; these are known by the pames “8had” and “Long-boned Shad”
They are seined in great numbera, and constitute an tuportant article of food.

92, THE THREAD-FISH FAMILY-.POLYNEMIDE.

The family Polynemide is remarkable by reason of the elongate filaments which are developed
in conneetion with the pectoral fin. Giinther has remarked: ¢ Their eyes are large, but generally
obseured by a filmy skin, so that these foelers mnst be of great ase to them in helping them to
find their way to their food. It isevident, from the organization of these fishes, that they live in
thick water or muddy bottoms, such as are found near the mouths of great rivers.”

There are two or three gpeecies upon our coast, one of which, the +Thread-fish” of Pensacola,
Polynemus octonemus, is the subject of the following interesting observations by Mr. Stearns:

“The Thread-fish is rather gommon it Pensacola in summer, and has not been observed else-
where in the Gulf by me. My first specimen was taken at the surface of the water in Pensacola
Bay, May 21, 1878. Later in the season I saw large schoolg of them in shoal water along the sea-
beach swimming towards the harbor inouth. On June 14 a very large school of them came into the
surt near Fort McRae, and large numbers were thrown ashore by the waves, until perfect wind-
rows of dead fish were found upon the sands. Sharks and other fishes were preying upon them in
the water, and vast humbers of sea-birds and buzzards awaited them en land. The individoals
composing this school were of various sizes, the majority being aduits, (Several of these were
sent to the National Masenm.) They were evidently woving towards the bay. Small schools
were seen during the months of July of that and the follow ing year”

98. THE SURGEON-FISH FAMILY—ACANTHURID.E.

On tlte coast of Ilorida, as well as through the West Indies and in the Bermudas, ocenr two
species of this family, Acenthurus ceruleus and A. nigricans, generally known as “Doctor-tish” or
“Burgeon-fish.” They are distingunished by slight differences of proportion and color. Rach side
of the tail is provided with a sharp, lancet-like spine, which, when at rest, is received into a sheuth,
but it may e thrust out at right angles to the body, and used as a weapon of offense; sweeping
the tail from side to side as they swim, they can inflict very serious wounds, and I have seen, in
the Bermudas, large fishes, confined in the same aguarium tank with them, covered with gashes
inflicted in this manner. They are available for food, but are more worthy of consideration on
aceount of their power of wounding the fishermen. The “ Bone-ish” of Key West, according te
Stearns, belonga-to this fumily and genus. It is quite common about the coral reefs of the South
Florida coast.
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94. THE ANGEL-FISH FAMILY —CHATODONTIDE.

This family contains numerous species of fully-formed, beauntifully-tinted fishes, usually of
amall size, which abound in all tropical seas, especially among the coral reefs. Their teeth are
very small and feeble, and they feed upon ninnte invertebrates. Teo this group belong the beau-
tiful ¢ foar-eyvoed fish ? of the West Indies; also the Angel-fish, Holacanthus ciliaris, alovely species,
familiar to the residents of New York, specimens having been brought from the Bermudas at vuri-
ous times during the past thirty years for exhibition in the aquaria of that eity. Fhis species is
found alse along the Tlorida coast, and as far north as Charleston, South Carolina. It is con-
sidered the most delicious food-fish of the Bermudas,

Stearns writes: ¢¢The ¢ White Angel-fish? the ¢‘Yellow Angel-fish,” and the ¢Black Anygel
fish? are reported as common about the Florida reefs, the two first as being abundant ard the last
as rare. | did not secure a specimen of either.”

The Black Angel-fish is probably the species known under this name in the Bermudas, Hola-
canthus tricolor,
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L~THE MACKEREL AND ITS ALLIES.

85, THE MACKEREL—SCOMBER SCOMBRUS.

GEOGRAPHICAL DIETRIBUTION.—The commeon Mackerel, Scomther scombrus, is an inhalitant
of the North Atlantic Ocean.  On our coast its southern limit is io the nvighborhood of Cape Hat-
teras in early spring. The fishing sehooners o New England find schools of them in this repion
at some distance from the shore, buat there is no record of their having been taken in any numbers
in shoel water south of Long Island. A, W. S8impson states that the species has been observed i
the sounds about Cape Hatteras iv Augnst, September, and October. . F. Eurll finds evidencs
that stragplers oceasionally enter the Chesapeake.  Alohg the cousts of the Middie States and of
New England Mackerel abound throughout the summer months, and are alse fonnd in great ninn-
bers in the Gulf of Saint Lawrence, where, iu past vears, fishermen of the United States congre-
gated in great numbers to participate in their capture. They are alse foand on the coast of
Labrador, thongh there is no evidence that they ordinarily frequent the waters north of the S.t;-uitlai
of Belle Isle. '

Captain Atwood?! has expressed the opinion that they vis'v Northern Labrador only in seanons
remarkable for the previalenee of westerly winds, and thut in other seasons they do not go 2o far
north.

Professor Hind was toldl by the residents of Afllik and Kypokok, Labrador, one Linndred
and fifty miles northwest of Hamilton Inlet, that Mackerel were abundant there in 18371, and that
a few were caught in cod-seines. While at Double Istand harbor, some fifteen miles north of
Hopedale, a French Canadian resident informed bim that there is “a seatteving of Mackerel™ on
that part of the coast.

They uppear also at times to have been abundaunt on the northeastern eoast of Newtoundband,
though their appearance there is quite irregular. Mackerel do not ovenr in HTudson’s Bay nor on
the coaat of (Greenland. It seems probable that the natural northern Hmit of the species in the
Wentern Atlantic is not far from the Strait€ of Belle Iste. Professor Packard, who visited this
region in 1866, recorded that a few Mackerel are taken in Aungust in Salwon Bay and Red Bay, lut
that the Strait of Belle Isle were evidently the northern limits of the genns, while Yottin, onc of
the best Canadian authorities on fisheries, in his annual report for 1864, stated that in swmmer
they appear in some places, such ag Little Mecattina, on the adjoining eoast, atitude 503C north,
and even sometimes enter the St,raitj of Belle Isle

! Proceedings, Bogton Society of Natural History, vol. 10, p. 66,

In 1360 Capt. Pater Avory, of the schoener Alabama, of Provincetown, took 100 Darrels of fan Mackerel at Pori
2a Port, Nowfoundland, Captain Abtwood, however, bas seen them at the Bay of Islands. 1ie Las also sean largo
echools at Mecattina.

Capt. J. W. Colling writes: *'Ag enrly as 1837 or 1838, Capt. Stephen Itich, of Gloucester, spent almns the eufire
mgckerel-fishing senson on the coast of Labrador in parsuit of Mackers]. Fe was indused by the reports bronght bim
by the T,abrador cod-fishermen to make this attempt. They had reported seeing Mackerel abundant in the vieinity of
the Btraitf of Belle Isle, and Uaptain Rich, being of an sdventurons turn, decided to devete ane summer to the investi-
gation of the subject, feoling in hopes of obtaining a large cateh. My farher was éno of the crow, and 1 have often
heard him 4el) that the tzip waa entitely unsuteessful, nobwithetanding the fact that they crowad all the way {rom
Mecatiing Tslauds throngh the Straitf of Betle Isle, sud on the narthwest cowst of Nowtonudiand as far dewn as the
Bay of Islands. - Fow or uo Mackerel were taken until tho vessel returnest in the fall to thu southern part of the Gulf
of Satut Lawreuse, where a small fare was obtuined in » few weeke Gohing.”



282 NATURAL- HISTORY OF AQUATIC ANIMALS.

Perley says that they are rarely known to visit the coast of Labrador. H. R. Storer, after
eurefully stadying the fanna of Southern Labrador, in 1849, came to the conclusion that they were
sometimes found at Little Mecattina.

In the various reports of the Canadian ingpeetors of fisheries on the Labrador coast from [864
to 1870 may be found evidence that Mackerel are rarely takeu even on the Labrador coast of the
Gult of Saint Lawrence.

I'rofessor Verrill, who visited Anticosti aud Mingan in 1861, was unable to find any Mackere]
in the waters of that region, although the best methods of catehing them were often used.

Some years ago Mackerel were abundant in the Bay of Fundy, as many as twelve vessels from
Eastport, besides others, being engaged in their eapture, chiefly about dighy and Saint Mary’s
Bay, They have now so completely disappeared as not to form an item in the commereial record
of the catch.

The species is found throughout the entire length of the Norwegian coast from the Christiania
Fjord to the North Cape and Varanger Fjord, latitude 712, It ocours oi the south coast of Swe-
den, and, entering the Baltic, is found along the shores of Eastern Denmark and Eastern Prussia,
and also abundantly in the German Ocean and the English Channel, as well as everywhere in all
parts of the British Isles, and southward to the Mediterranean, where it abounds, especially in the
Adriatic, There is no record of its ecapturs in Africa, South America, in the West Indies, the
Gatt of Mexice, or even ubonut the Bermudas.

The Mackerel, then, would appear to be & shore-loving fish, not addicted to wide wanderings
in the ocean, and with rangoe limited in the Western Atlantiec between latitudes 359 and 5605 in
the Eastern Atlantic between 36° and 719,

MigraTIiONS.—The migrations of the Mackerel, the causes of their appearance and disap-
pearauce at certain sessons at different points along the coast, the causes ot their relative abun-
danee and scarcity in different years, have previously been discussed by numerons writers. The
subject has received special attention on acconnt of the disputes between our own and the Canadian
Government copcerning the value te our fishermen of the right to participate in the maclkerel
fisheries in the Proviucial waters.

Notwithstanding the great amount of paper which has been covered with theories to explain
the vurious mooted questions, it cannot be said that the babits of the Mackerel are understvod at
all better than those of other fishes which have not ottracted so muecl attention, The most volu-
minons writer npon this snbject has been Prof. Henry Youle Hind, who devotes many pages of
his book, “The Effect of the Fishery Clauses of the Treaty of Washington on the Fisheriea and
Fishermen of British North America,” to the attempt to prove that she Mackerel which have been
at certain seasons in the past so abundant in the Gulf of Baint Lawrence and on the Atlantie coast
of Nova Seotia remain there throughout the year, hibernating in deep waters not very remote from
the shore.! 1 have attempted to show the weakoess of his argument in an essay published in the

'Mr. Barnet Phillips, in the New York Times, December 21, 1880, thus criticiaras the theory of Mr, Hind, while
referring to Mr. William H. Rideing's essay entitled * Firat Familios of the Atlantie”:

‘“In an article entitled ‘First Families of the Atlantie,” to be found in the January uomber of Harper's Magazine,
certain assertions are advanced in regard to the habits of the Mackerel whicl are entirely of un er parie character;
and might unintentionally aet injurionsly to eur interests in case futuro disputes avose beiween the Provinces pnd the
United Btates on the fishery question. The writer states that, sockiug a soft muddy or sandy bed at ithe mpprouch of
winter, it [the Mackerel} buries itself therein, firat druwing o scale or ilm over each eye.! In n prior paragrapb of
this samne atticle the posaibility of the hibernation of the Mackerul is wd¥vanced. Now, exactly these two arguipents
wers presented by Professor Hind, who wished to prove that the Mackerel was » jocal fish, in faver of the Provinees,
whicl: assertions were eutirely refuted by Prof. Spencer F.. Baird, Secretary of the Bmitbsonian Institition, apd by
Prof. . Brown Goode, The grest argument used by the Provinsial Buh sxporis waa to shaw thas the Mackerel
belonged to their waters, and the ideas of hibernation were therefore roprenented. If this had been granted; our case
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Fifth Apnual Report of the United States Commissioner of Fisheries for the year 1877, pp. 50-70.
It is by no means demonstrated that certaiu schools of Mackerel do pot remain threughout the
¥ear in waters adjacent to the coast of Canuda, Put the weight of evidence at present seems to rest
with those who believe that the Mackerel are given to exteusive migrations north and south along
our coasts. These migrations are believed to be carried on in connection with another kind of
migratiou which I have called #bathic migration,” and which cousists in o movement, at the
approach of cold weather, into the deeper waters of the ocean. The menbaden and many other
fishes have these two kinds of migrations, littoral and bathic. The sea-lierring, on the other hand,
has extensive littoral migrations and probably very slight movements of a lrathie nature. In some
the latter is most extended, in others the former. Aunadromous fishes, like the shad aud the ale-
wife, very probubly strike directly ont to ses without ranging to any great degree northward or
southward, while others, of which the Mackerel i8 a {air type, undonbiedly make great coastwise
migrations, though their bathic migrations may, without any great inconsiscency, be as great as
those which range less,

Upon this point I cannot do better than to gquote from a manuscript letter from Professor
Baird to the Hon. Hamilton Fish, Secretary of State, dated July 21, 1873, Having expressed
certain views concerning the well-known phenomenon of the migration of the herring and shad,
Le continues:

“The fish of the Mackerel family form a mavked exception to this rule. While the alewife and
shad generally swim low in the water, their presence not being indfcated at the surface, the
Mackerel switn near the surface, sometimes far out to sea, and their movements can be readily
followed. The North American species eonsist of fish which as certainly, for the most part at
least, Llave & migration slong onr coast northward in spring and scuthward in aatumn, us do the
throngs of pleasure-seekers, and their habit of schooling on the surface of the water enables uw
to determine thig fact with great precision. Whatever may be the theorics of others ou the sub-
jeet, the American mackerel-fisher knows perfectly well that in the spring he may find the schools
of Mackerel off Cape Henry, and that he can follow them northward day by day us they move in
conntless myriads on to the coasts of Maine and Nova Scotia.”

The movements of the mackerel schools, like those of the menhaden, appear to be regulated
solely by the temperature of the ocean.

would have had, as faT as Mackerel go, littlo to rest upon.  As to hibernation of the Mackerel there are innumerable
teasons to suppose that mothing of the kind exists., In foct, hibernation is one of those ichthyological questions
}"hi'ﬂl require very long rescarch to know anything about. 15 dees seem that sturgeon in Russian waters, and carp
W vold temperatures, taks to the mud, and may, porhaps, do romething like hibernation, but this hahit lias no prece-
dent iu gea-fisl. Tt may happen that o few individuais of the Scomber family have been inelosed in the winter seasen
in the waters of the Newfowiwlland coast. Such cpses have undenbtedl ¥ happened, for e page 62 of ihe late report
of the nited States Commission the statement i made that in & river of Nova Scotia where a school of Mackerel had
been detained the fish were speared gut of the mud. Rettrning to the nnmbing effucts of cold woaiher on sea-fish, in
imler o show how unusual it wust bo, ile American larbot is taken with haoks in the dead of winter under the floe
tce of North Grreenland af p depth of 300 fathoms,  If sea-fish were imanmified in the ocean depiha by tho cold, becauss
st the deeper strata of the ocean temporatures ars fairly unriform, onco s fish had hibernated his sleep wight continue
o1 fovever. There cun be ne better proof of the migratoty character of the Mackerel thanu to cite a paragraph from
he ‘Cape Ann Advertiser,’ published this weak, where the fact is announced that the mackerel fleet have gone oilf
H:Ltt.eras.in ‘Lopes -of securing Mackercl, and that some time ago ‘vessels reperted having asiled through immenss
schoels for forty miles.! The film over the eye of Mackere] Professor Hind pisced great stress on, as ho supposed it
Was 1 preparatory sbep to the liberaating process. Now, this film over the eye, as Mr. Goode shows, is not peculiar
10 the seombers, for many fisk, snch as tho shad, the alewife, the menhaden, tho binefish, the mullet, the lake white-
fish, and various eyprinoid fishes, have this membrane, thengh ik never doea cover the whols sge.  The fuct remaing
#ls0 0 bo proved that o, ekin forws over the eye in winter puly, The writer of this urticle bas apparently culled his
facta in vegard 1o Mavkerel from one ride, Bnd hay resd wost superficially the whole of the testimony. ‘_Pub!iu dacns
luenta’ are rarely -of an amusing charaater, bt when they happen to be of iutorest, 53 were those published as * Tha
Award of the Fisheries Commission,’ ib is moat nnfortunste when false deductions are derived from them.”
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Iu my essay upon menbhaden, whicl has just been referred to, I have attempted to show, ina
prelimipary way, the relations of the movements of the menhaden schools to the temperature of
the water at different statious along the coast in accordance with certain crude observations, which
at present constitute the only materiul available as a basis for such geperalizations. I have there
claimed that menhaden make their gppearance neir the shore in tlie spring as soon as the tempera-
ture of the water in the harbors has reached a weekly average of 500, and that they disappear in
the fall soon after the waters have again cooled down to the same average temperature.

The Mackerel ave partial to much colder waters. They range ten to fifteen degrees fartlter o
the north, and their southern Hmit is proportionally high. They appear aarlier in the spring aml
disappear later in the fall, and their presence is nearly synchronous with the time when the water
temperatures of the harbor have reached o weekly average of 439. It has been rematked that the
presence of the menbaden depends upon a weekly average of the harbor temperature of O or
more. These harbor temperatares are several degrees—it is not known exactly how many—higher
than those of the open peean at the same latitude, and there can e mo question that the menhaden
thrives in water as cold as 45°. Mackerel will remain active and contented in a temperature of
409, or even less. The normal time of the departure of Mackerel from the coust is, therefore,
month or two later thau tha of the menhaden.

There are well recorded instances of the capture of menhaden in Massachusetts Bay as late
as December, and there are also many instances where Mackerel have been taken not only on the
New England coast, but alse in the Gulf of Saint Lawrence, jn midwinter.!

Mr. John Fletecher Wonson tells me that at ope time he left Gloucester on 4 halibut trip
January 1, and Jaunary 3 or 4, on George’s Bank, canght a hogshead of herring and seven or eight
Mackerel in a gill-net. Schooner  Shooting Star " took a pumber of Mackerel on George’s Bank
in March, 1856.2

The fishermen on George's took Tinkers from the stomachs of codfish in February, 1878, using
them for bait. Sometimes five or gix were taken from one fish. .

In January. 1868 or 1869, Capt. Warren Brown, of the schooner * Charles Frederick,” of
Gloucester, canght thirty Mackerel on a trawl-line set on the Middle Bank.

The “ Yarmouth Herald” (Yarmouth, Nova Scotia), January 2, 1879, states that * two fine,
fat, fresh Mackerel were found among the kelp at Green Cove on Friday, December 28, 1878.”

Basing their arguments upon such occurrences a8 these, Canadian writers have attempted to
prove that large bodies of Mackerel hibernate along their shores in the winter months. It ig still
believed by many fishermen that the Mackerel, at the approach of cold weather, go down into the
mud and there remain in a state of torpidity until the approach of warm weather in spring. All
that can be said regarding this claim is that, althongh we do not know enough about the subject
to pronounce this imposgible, American jchthyologists think they know encugh to be of the opinion
that it is very decidedly improbable.

Tt seems only fair to quote in this connection s letter printed in Torest and Btream,” a leading
New York journal devoted to field sporte and the fisheries, in eriticiém of views published at the

tTwenty Mackere! wera canght in a gill-net at Provincetown January 17, 1878, Otliers were taken late in
December. Captain Harding tells me that they sometimes eome ashore frozen in cold weather, and sre fonnd in the
ice on the beach. .

Early in February, 1851, smal) Mackerel five or six inches im length were found in congidersble numbers in the
stomachs of hake and eod, taken on the eastern part of George’s Bank in fifty inthoms, ond on the sontheastern part
of Le Have in sixty and eighty fathoms of water; somejimes ten, twelve, or fifieen in the atomach of o single fisi.
On the 8th and 9th of February, Captain Olsen observed them schooling at the surface on George's. Gloucester
fshermen hadl before scen them in winter on George’s, but never se-abuodant. - : .

3 ¢ (3loncester Advertiser,” April, 1656, ' . .
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tilwe in that paper, and also in the Report of the Fish Comrmisgion, part v. I feel the utmost
confidence in Dr. Gilpin’s statements as to facts observed, though m ¥ terpretation might perlaps
L flifferent :

HALIFAX, June 19, 1875,

MR. Eviror: In some papers publisled some time sinec in the “ Forest and Strean ® upon
the habits of the Mackerel, it is asserted by Prof. Brown Goode that there is no reliable evidence
of Mackerel being seen npon the coast of Nova Seotia after the 25th of October, quoting me as his
autbority. Had he quoted me as giving the 1st of November, 1568, when the fish market ot
Halifax was tnil, T should have felt more complimented, ag I shonld have kaown be bad read my
paper with more attention. In snunming up my remarks 1 stated that Mackere]l remsin usnally all
November on the sarface in Nova Seotia, and duriug mild winters linger to Idecewsber. This,
Professor Goode suyvs, is not reliable as scientifie evidenee, beeanse no specifie dates are given,
To admit this would be to destroy almost the whole muss of information compiled in the report of
both the Royal and Americun (Jommissim.lers of Enplish and American fisheries, Botas T am
certain that Professor QGoode’s desire is to have the trath stmply, will you iltow me a place in your
coltmns to add to my previous assertions such specific dates as I may be able now to obtain,
though not admitting his principle?

On May 23, 1873, going into the Halifax fish market, I asked generatly how long are Mackerel
in market. I wag answered, generally all through November, Ou asking how long in December
they had known them in market, Mr. Greywire said: “1 recollect them as lite as the 10th of
December.  Wo keep our nets out to the 30th of November. Men lire to that time. Mackerel
are seen atter that date, but the seas are so boistervus that our nets are destroyved. Sowme few
parties will keep them out in December in spite of cold and storms.” Mr. White corroborated thiz
Mr. Thomas Brackett said he bad taken them often in December, and often in weather so cold
that the fish were frozen in removing them from the meshes of the uets, but could remember no
dates. Mr. William Duffy stated he saw one once on the 24th of December. He recollected it
becawse it was Christmas eve, and on account of its rarity ; but_he had frequently taken them
during December, though having no dates. The nets nsed are about two fathoms deep, set near
the shore in about five to ten fathows of water. My own recolleetions, bt without dates, are
seeing stops made in very cold weather and frozen groand, which must have been late in November,
I think I have now made good my assertion that they linger to December, and that in any future
history of their habits it must be assumed as truth that they remain in nwmbers during November,
but are foungd sparingly later en our coasts, Where they are during those dates in any intermediate
point from Maine to Virginia, must be left to American observers. When these blanks wre filled
and a generalization made their history will be more complote, a tusk we may well leave in the
hands of the American Commissioners of Fisheries.

In my paper {1865) 1 speak of their asserted torpidity and the story of their blindness as
lesding more proof before they are asserted as facts. I have had nothing to alter my opinion
since. In examining the eyes of many Mackerel on May 23 and 27 and October 27, in different
¥ears, 1 have found that, as in most fish, the bony orhit is muech larger than the Lase of the eye,
and that the space is filled by gelatinous substance, which raay be ealied cellular membrane, and
adipose deposit to this trangparent membrane arising from the outer angle of this orbit and spread-
ing Lalf over the pupil of the eye. It may easily be raised and defined by passing o penknife
bet"'i'ﬁﬁll it and the eye. At the inner angle there is also a similar, but much smaller, membrane,
10t reaching to the eye. As the Mackerel appear on our coasts abont the 15th of May, and these
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chservations were made the 23d, I do not think it can be asserted the eye is closed entirely in
spring; and as the same appearance is found in September, we must admit it to be a permanent
structure. An analogons membrane is found in the Clupeide and donbtless other fish. On asking
Thomas Loyd, our ronghest and oldest fisharman: 1 dow't kpow anything about the seales of the
eyes, but I do kuow that, curse them, they see too sharp for us, steering elear of our spring nets,”
and doubtless old Tom was right.

On dissecting n Mackerel, May 23, I found the heart first preseniing the tricornered veniricle
with its white aorta and deep-red auricle resting apon the fringe of cceca that covered the intes-
tines, sweeping down to the vent. The liver and stomach were both covered by the ewrea. The
latter was about three inches long, its upper lobe thick and round, but ending in a narrow tail or
poiut. The cardiae end of the stomach was prolonged two and a half inches, ending in a point.
Tie coea were attached to the gut about an inch below the pylorus. There was but little differ-
ence in appearance and size between stomach and gut, This we may ronghly sum up: Stomach
and gut very simple; cceca usnally large and eomplicated ; liver small—all noteworthy facts in the
study of comparative life. The fish being & male ooe, lobe on either side of ivery-white; milt
reuched from gills to vent, slightly adhering to the sides by thin membrane, and covered by u
similar one. They were divided in lobes by shallow Iines, the npper lobes slightly fimbriated.
On removing both entrails and milt a dark purple space abont an inch wide extended from gills to
vent beneath the back bone. This, when opened, seemed Hlled with coagnlated blood. 16 hiad in
some respects the appearance of the air-bladder in the Salmenide, though wanting in the direct
eommunication they have with the sopbagus. But this commanication is also wanting in the
Radide, where, especially in the hake, the air-bladder assumes its highest form of organizatien,
I have often found coagulation and reticwlated plexi in air-bladders of other fish.

It has been asseried the European Mackerel have no air-bladders, and a new genus proposed,
but with more probability they bave the same organization ag onr own, and the difference lies in
the opinion whether or not it is an air-bladder,

The Mackerel appear on the Atlantic coast of Nova SBeotia, and almost simultanecusly on the
Bay of Fundy, about the 15th of May, Noarly all spawpers, male and female, perform a somewhat
easterly and northerly route, disappear from the surface in a few weeks and reappear again in
September without spawn and fat, remain in nombers daring November, awd very sparingly duriug
December, coming from the eastward, and then disappedr. It may be asserfed, generalizing from
obgzervation extending over a series of eight or ten years, that they are irregalar in their meve-
ments as regards localities, though probably not as regards ocean surfaces.

The very great difficulty of accounting how these enormous masses of surface feeders find
food after disappearing from the surface has cansed many ingenious theories as to the question iv
what state and where they pass that time., These are all pleasant reading, but valuable more oY
leas us regards the ingennity aud scientific standing of the writers, In this paper and the one 1
inclose (1865) T have stated what I think are facts, and which must be accepted in the future
history of Awmerican Mackere), which I hope soon to see written by that commission which has

already dene so mnch in Atlanuc Waters
BERNARD GIL'PIN.

The appearance of the mackerel schools at the approach of summer in ordinary years has been
noticed somewhere in the neighborhood of the following dates: At sea, off Cape Hatteras, March
20 to April 25; off Norfolk, Virginia, March 2 to April 30; off the Oapes of Delaware, April 15 t0
May 1; off Barnegat and Sandy Hook, May & to May 25, and at the same date _a;}ong_ the whole
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southern coast of New England, and as far east as Southern Nova Sceotia, while in the Gult of Saint
Lawrence they appear late in May, and in abundance early in June!

There appears to be a marked difference between the movements of Mackerel and the menhaden,
for while the menhaden are much more gradeal in their approach to the shore, and mach more
dependent upon a small rige of temperature, the Mackerel make their appearance almost simul-
taneousty in all the waters from New Jersey to Nova Scotia at about the same time, Stragglers,
of course, appear much earlier than the dates just mentioned; a few Mackerel were observed at
Waguott, Massachosetts, as early as April 19, 1871,

It the fall the Maekerel digappear as suddenly as they came in the spring, but they have only
in one instance been observed off the Carclina coast, except during the spring run. This is very
probably because no tishing veasels ever visit this region later than June.

The instance referred to is the experience of Mr. Peter Sibelair, a well-knewn fisherman of
Gloucester, who states that he has frequently takeu them in great abundance off Cape Hatteras in
Tecember, where they are not known at all in the snmmer season. He has found them 1 the
spripg as far south ag Charleston, and followed them frow Cape Heury to the Bay of Fandy and
the Gulf of Saint Lawrence.

The very vagueness of the statements just made is evidence to show how little is actuanlly
known about the movements of these fish. The aubject must be studied long and carefuliv before
it can be undersiood, and the interests of the American fishermen demwand that it should be thus
studied.

“There is,” writes Professor Baird, ‘no very satisfactory evidence of the oconrrence of Mack-
erel in the winter or any other season south of Cape Hatteras, and it is pot piven by Poey and
other writers us occurring in the West Indies. A few Mackerel are said to be occcasionally brought
imto the Clharleston market, and Mr. Moges Tarr, of Gloueester, thinks that some years ago he saw
W the early part of March, a short distance to the southeast of Key West, a large school of Mack-
erel. He, however, did not capture any, and it is more likely that the fish observed belonged to
some other small species of the mackerel family which oceasionally school like the Mackerel itself,
and might, eagily be mistaken for it. The skip-jack or leather-back may possibly have been the
species referred to.

“1 have been quite surprised to find the extent of belief among Massachusetts fisherien that
the Mackerel goes into the mud in the winter time. I have, indeed, been assured by trustworthy
Darties that they have known Mackerel canght on cel spears when fisking for eels iu the mud of
Provineetown harbor.

“A gimilar belief is referred to by Dr, Gilpin in his paper on the Mackerel in the Transactions
of the Nova Seotia Sclentifie Assoviation, asd it is difieult to refuse assent to the testfimony of
oOtherwise eredible observers. There is nothing apparently in the economy of the Muckerel to pre-
vent its following the example of the sand lance, the eel, and other fish. ‘We know that the

IThe following lotter from the skipper of the schooner « Edward K. Wobater” {s important, in that it gives the
exnet positions ay well pa the dates of soma of the earliest captnres in 1878, '79, 80, and '81:
NEW YoORK, Aprif 22, 1481
Captain Coritws:
Dizagr 8r: 1 have jnat received your Jotter of March 14, in which you wanted to know whereabouta I caught my
first Mackercl. The first eateh in 1978, April 16, Jat. 36¢ 10 N., long. 740 45¢ W, ; in 1879, April 12, lat. 86° 30' XN,
long. 745 50 W5 in 1880, April 1, lab. 360 30 M., long. 74° 16 W.4 in 1881, March 20, lat. 37¢ 10° N, Jong, 74° 65
W.; aud ihis trip we got them April 18 ju lat. 34° 38 N., and loug. 74° 00 W. This is onr second trip this senson.
lhave sesn Mackevel in lnt. 35° 15 N. and long. 74° 46 W, which ie the farthest soutl 1 have ever seen any. T
Lave boen off Cape Lookent many times, but hsve never seen Mackerel thexe,

You .
ours, twuly, BOLOMON JACORS.
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melanora, the tencl, and many other fresh-water fish have the burrowing habit, some of them
heing imbedded very deep in the mind at the bottom of a dried-up pond, to emerge again when the
water is restored. |

“The entire disappearanee of Mackerel dnring the winter season is o noteworthy fact, s we ean
hardly suppose that if it schooled on the surfuce in the Gulf Stream daring that season it would
not be noticed by the experienced eyes of sea captains, and we can hardly imagine that the fish
wonld remaiu in the depths without an occasional rise.

“It appears to be a well-estublished fact that Mackerel are not unfrequently fouund in the
stomachis of cod, and possibly of hatibuz, taken on the George’s Banks in the winter season, Per-
haps the nnmber noted would be still Targer i fishermen had the time and inclination to examine
more freguently than they do the stomachs of the fish eaptured by them.

vAnother cuvions fact in relation te the Mackerel is in respeet to the membrane, the vertical
edue of which ig observed doring the suminer season on the corner of the eye. This, it is claimed,
during the winter extends over the whole eye, and imparts the appearance of blindness.  This the
Mackerel is said to possess on making its fivst appearance near the coast in the spring, when it
extends over the greater part of the eve, thus preventing the fish from seeing the bait, and it is
matter of ecommon remark that Mackerel in the spring eannot be taken with the hook, but must he
captured with the net. 'The membrane appears to recede with the advaneing season, and during
a cousiderable portion of the time of its abode in the north it is scarcely appreciable.”

Mr. Perley, of Saint John, New Bruuswick, in his work upon the fishes of the Provinces,
remarks that Mackerel liave been taken on cod-hooks in deep water, near Grand Manan, in the
winter season, and fhere is evidence to show that s few remain on the coast. It is, however,
Lelieved that these eases are exceptional and confined to stragglers, as such instances frequently
ovenr with all the migratory fishes,

The Mackerel belongs to what may technically be termed pelagic or wandering fish, as their
movements, something like those of the herring, are apparently more or ess capricious, though
probably governed by some definite law, which lias not yet been worked out. It moves in large
schools or bands, more or less isolated from each other, which sometimes swim near the surface
and give distinet evidence of their presence, and at others sink down into the depths of the ocean
atul are entively withdrawn from observation. The army of fish, however, moves along with o
very broad front, a portion coming so close to the shore as t0 be taken in the weirs and traps
along the coast of the Middle States, especially in Vineyard Sound and on Cape Cod; while at the
same time other schools are met with from twenty to fifty miles, or even more, out to gea. It is.
however, still & question whether the fish that skirt the eoast of the United States enter the Bay
of Saint Lawrence, or whether the latter belong to another series, com.og directly from the deep
seas off the Newfoundland and Nova Scotia coast.  Until lately the former has beeu the geverally
accepted theory, in view of the alleged fact that the fishermen of the Nova Scotin coast always
take the fish coming from the west in the spring and from the eaat in the fall.

- Capt. Hanson B. Joyce, of Swan’s Island, Maine, one of the most expert and observing mack-
ercltishermen of New ¥ngland, thinks that the movements of the spring schools of Mackerel are
very much inttuenced by the direction and force of the prevailing winds while the fish are perform-
ing their northerly migration. He has generally found, he says, that when there has been o con-
' tinnance of strong northerly winds abount the last of May and early in June, the season at which the
Muckercl are passing the shoals of Nantucket and George's Bank, the schools ha.ve taken o
southerly track, passmg to the southward of George’s Sheals and continuing on. m zm e&sterh
direction to the coast of NOV’L Scotia, and thence to the Gulf of Bamnt La.wrenct,. : '
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When southerly winds or calms prevail at that season the Mackerel are carried into theo
waters of the Gulf of Maine, and in consequence are much pientier off the New England coast
than in the Saint Lawrence Gulf,

On this theory Captain Joyce buses Lis actions in cruising for Mackerel, always fishing off
the New England shores when southerly winds have predominated in the spring, amd going to the
Saint Lawreuce if northerly winds bave been exceptionally strong and continuous about the last
of May. _

The movements of the fish, as alrendy stated, season by season, are quite uncertain, sometimes
being very abundant in one direction and sometimes in another, and occasionally, indeed, they
may dieappear almost entirely for several years, subsequently reappearing after n considerable
absence. In some years the fish are very abnndant on the coast of the United States, und at others
rare; the same conditien applying to the fish of the Bay of Saint Lawrence. Lt is not certain, of
course, that this indicates an entire absence of the fish from tho localities referred to, but they
may, possibly, for some reason, remain in the depth of the sea, or some change in the character of
the animul life in it, which constitutes the food of the fish, may produce the changes referred to.
A notable instance of a somewhat permanent change in the migration of the Mackersl is found in
the entire failure since 1876 of the mackerel fishery in the Bay of Fundy, which, a few years ago,
enabled a merchant of Eastport to employ successfully 28 many as a dozen vessels, especially in
Digby and Saint Mary’s Bays, but which is now abandoned. There are indeed fuint suggestions,
in the early history of the country, of their total absenee from the whole coast for several years,
23 was also the ease with the blaefish.

ABUNDANCE.—The wonderfal abundanee of Mackerel in our waters has always been a
subject of remark. Francis Higginson, in his “Journal of his Voyage to New Eungland, 1629,”
speaks of seeing ““many schools of Mackere}, infinite multitudes on every side of our ship,” off Cape
Ann on the 26th of June; and Richard Mather, in his “journal,” 1635, states that the seamen took
abundance of Mackerel off Meuhiggin (Monhegan). In Governor Winthrop's journal, speaking of
the yeur 1639, he remarks: “There was sucl: store of exceeding large and fat Mackerel upon our
coast this season 08 was a great benefit to all our Plantations, since one Boat with three men wonld
take in a week ten hogsheads, which were sold at Connecticut for £3 12s. 0d. per hogshead.”

Their abundanee has varied greatly from year to yeor, and at times their numbers have been
80 few that grave approhensions have been felt lest they should soon depart altogether,

As early a8 1670, laws were passed by the colony of Massachusetts forbidding the use of cer-
tain instroments of capture, and similar ordinances have been passed from time to time ever since.
The first resonrce of our State governments has always been, in seasons of scarcity, to atfempt
%0 restore fish to their former abundance by protective legislation. It seems to us at the present
day absurd that the Massachusetts people should have supposed that the use of shore-seines was
exterminating the Mackerel on the coast of Massachusetts, but it is a fair question whether their
apprehensions were not as well gronnded as those of legislators of the present century who have
endeavored to apply a similar remedy for a similar evil. In comnection with the chapter on THE
MACKEREL FisEERY will be shown a diagram, which, by means of eurves, exhibits the caich of
Mackerel in New Eugland for a period of seventy-five years.

From » siaudy of this it seems quite evident that the periods of their abundance and scarcity
have alternated with each other withont reference to overfishing or any other canses which we are
brepared to nuderstand. In the year 83,5484 barrels of Mackerel were caught by the citizeos of
Massachasetis. In 1881 the number of barrels salted was 269,495; to this, however, should be
added 125,000 harrels canght and marketed fresk by the Massachuseits fleet, making an aggregate

S 19 :
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of 394,495 barrels. The fluctuations in the catch year by year from 1804 to 1881 ar¢ shown 1nost
ingtructively in a plate accompanying this report.

The stories which are told by experienced fishermen of the immense numbers of Mackerel
sometimes seen are almost incredible. Capt. King Harding, of Swampscott, Mass., deseribed to me
a school whicl he saw in the South Channel in 1848: It was a windrow of fish,” said he; it was
about half o mile wide, and at least twenty miles long, for vessels not in sight of each other saw it
at about the same time. All the vessels oub saw this school the same day” He saw o sehool off
Block Island, 1877, which he estimated to contain one million barrels. He could see only one edge
~of it at a time.

Upon the abundance of Mackerel depends the welfare of many thousands of the citizens of
Massachusetts and Maine. The suceess of the mackerel fishery is much more uncertain than that
of the cod fisbery, for instance, for the supply of cod is quite uniform from year to year. The
prospects of each season are cagerly discussed from week to week in thousands of little circles
atoug the coast, and are chronicled by the local press. The story of each suceessful trip is passed
irom month to mouth, and is a matter of general congratulation in eacl fisbing community. A
review of the results of the American mackerel fishery, and of the movements of the fish in eacl
part of the season, would be an important contribution o the literature of the American fisheries.
Materials for such a review are before me, but space will not allow that it should be presented here.

Toop OF THE MACKEREL.—The food of the Mackerel consists, for the most part, of small
species of crustaceans, which abound everywhere in the sea, and whieh they auppear to follow in
their migrations, They also feed npon the spawn of other fishes and upon the spawn of lobsters,
and prey greedily upon young fish of all kinds.! In the stomach of a “Tinker” Mnckerel, taken
in Fisher's Island Sound, November 7, 1877, Dr. Bean found the remains of six kinds of fishes—of
the anchovy, sand-lants, the smelt, the hake, the barracuda, and the silver-sides, Desides nuimerous
shrimps and other crustaceans. Captain Atwood states that when large coough they devour
greedily large numbers of young herring several months old. Specimens taken July 18, 1871,
twenty miles soutt of Noman’s Land, confained numerous specimens of the big-eyed shrimps,
Thysanopoda, larval crabs in the zoea and megalops stageé, the young of hermit crabs, the young
lady crabs, Platyonichus ovellatus, the young of two mndetermined Macrara, numerous Copepoda
and numerous specimens of Spirialis Gouldii, a species of Pteropod. They also feed upon the centers
of floating jelly-fishes (discophores). In Gaspé the fishermen call jelly-fishes “maeckerel bait.”

The greed with which Maekerel feed upon the chum, or ground menhaden bait, which is
thrown out to them by the fishing-vessels, shows that they are not at all dainty in their diet, and
will swallow without hesitation any kind of floating organic matter.

Large Mackerel often eat smaller cnes. Captain Collins has frequently found young Mackerel
three or four inches long in the stomachs of those full grown. This is geuerally noticeable only in
the fall, and the young fish are probably those which have been hatched in the spring.

In the fall of 1874 the writer made a trip upon a gill-net schooner to the grounds off Portland,
Maine, gome distance to sea, for the purpose of studying the food of the Mackerel, and found their
stomachs full of a species of Thysanopoda and of a large copepod crustacean. The greater par v of
the food of Mackerel consists, however, of minute crustaceans. Owing to the infinite abundance
of these in the sea, Mackerel probably bave very little difficulty in finding food at almost any
portion of the ocean visited by them, whether on the edge of the Gulf St.ream or near the shore.

t Noar the New London lighi-house is & small brook which empties into the ha'rbo‘r and a.bo'unds with & amall
specien of fish of which the Mackerel appenr to be fond. A few days sinee the keoper of the light-housd, while the
Mackersl were indolging i s mesl, canght five hundred at one hanl with a aeoop—net.—Ghmhr mﬂ“‘l’h’
Dscember 3, 1870,
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In an interview with Capt. King Harding, of Swamypseoti, one of the most experienced mackerel
catchers on our eoasts, I obtained the following amusing observations: Ile deseribed one kind
of erastucean Mackerel food which looked like spiders, whiell were red, and crawled over his hand
when he teok them up. They look like little spiders; the Mackerel are espeeciaily fond of them,
At Boone Island, Maine, in July, 1850, the water all arownd the igland was red for one hundred
yvurds from the shore; these crawled up the rock-weed on the shore until it was red.  He took the
sprays of rock-weed in his bands and pulled them slowly fo him, and the Mackerel, one and a half
peamd fish, would {follow i guite to the vocks, He killed three with his oar, and tried fo cateh
some in a basket by folling them over it, but they were too quick for him. He asked his old
skipper, Capt. Gerham Babson, what they were, and was told that they were “ Boone Island bed.
bugs.” And, said he, ¢ Younhg man, when you see thiy kind of bait, no matter if yon don’t see
any fish, never leave; the fish will be there in a few days.”

Then tlhere is another kind, called “snappers.” These are white, and dart rapidly about in
the water; they are doubtless small crustaceans, He says that sometimes they swim at the sur-
face, where the Mackerel follow them. A few days before he had been standing on the stern of his
vessel, and though he could see nothing under tho water he kpew the snappers were there about
two feet below the sarfuce, for be could see n school of Mackerel swimming along, opening their
mouths and taking in their food, and then letting the water out through their gills,

When the Mackerel are tolled up from twelve or fifteen fathoms below the surface their
stomachs are often full of bait; so it is certain that these liftle animals swim at all depths.

. Another kind of food is red, and iz hot 10 the hands. Thig i@ called ¢ Cayenne”; it spoils
the figh.

Years ago, according to Captain Harding, Mackerel did not school as they do now,

When you see polloek jumping near the shore, it is a pretty good sign that there is plenty of
mackerel food.

The presence of abundance of mackerel food is indicated by the great schools of sea-birds,
particularly Ly the flocks of phalaropes, or sea-goese, as the fishermen call them, which congregate
together, floating upon the water, and when seen in summer give a sure sign of the presence of
Mackerel also,

The varions iuvertebrate animals preyed upon by Mackerel are known to the fishermen by
such names as “shrimp,” “ red-seed,” and ¢ Cayenne .

“The wide-spread distribution from shore geaward of the Thysanopoda and otler minmite erus-
tacea, which coustitute to so gréat an extent the food of the Mackerel and herring on our shores,
was proved,” writes Professor Baird, “during a trip of the ‘Specdwell’ from SBalem to Halifax in
1877”7 At numerous points and at regular intervals on the way across, inelnding the middle of
the route, immense numbers of these shrimp were met with and eollected by the towing net. They
were found in especial abundance at Le Have Bank. These prove to be specifically identical with
those found jn immense quantities in Eastport Harbor at the sarface.

“That these same animala ocour at least a8 far east 88 the Gnlf Stream is shown by the list
of the eollections made by Professor Smith off the Georges near the edge of the Gulf Streaw,
and published in the Tramsactions of the Connecticut Aecademy of Arts anid Sciences, vol. iii,
July, 1874.7 ‘ '

~ Capt. Stephen Mar, of Gloucester, confirms the statements of Captain Harding regarding
the effeets of “red-seed ” upon Mackerel ; he states that when Mackerel are feeding on ¢ red-seed”
‘the fishermen have great troubla in keeping them sufficiently long to dress them properly. Their
bellies soften at once. When the weather is good and dogfish arc not treublesome, the common
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practice is to allow the figsh to lie in the net until they have disposed of the food in their stomachs.
Oapt. Henry Willard, of the schooner ¥ Henry Willard,” of Portland, Maine, carries a large net of
coarse twine, which is suspended over the side of the vessel from two long booms. Into this he
turns the fish and Jeaves them until the seed works oat.?

Captain Mar states that the “red-seed” is very troublesome to the men engaged in dressing
the fish; it malkes their hands very sore, often eausing the blood to run. A map can glean twice
as many fish in a given time if he is not annoyed by the “red-seed” in their stomachs.

Captain Mar describes another kind of mackere] food, which he ealls “ small brit,” which, he
says, resembles young herring, which also rois the fish, This is probably, as he snpposes it to be,
¢ white-bait” in the young of the sea herring, Clupes harengus. 1t is known as ¢ eye-bhait” to the
Canadian fishermen.

Captain Merchant tells me that when Mackerel are found with # red-seed” in their stomnachs
fishermen are sure that they are on the right fishing grounds.

I am told by Captain Collins that it is ecommon for many of the American fishermen to con-
sider it a good sign of Mackerel when they see floating seaweed, mors eapecially eel-grags, “chopped
up,” i, e., cut into short pieces, which they think is done by these fish. Perhaps there may be a
good reason for this supposition, a8 the Mackerel, while feeding on the diminutive shells with
which the weeds are covered, may also bite the latter in two. The presence of gannets is also
considered a good sign of Mackerel.

In England the food of the Mackere] is called the “mackerel mint,” and this is said to consist
at cortain seasons of the year of the sand-lants and five other fish, especially the berring and the
sprat, while they have also been observed to devonr, in the summer months, minute crustaceans,
the swimming larva of tape-worms, and the embryos of the small gpiral shell Rissoa, which, inits
adult state, is found in great abundance upon aseaweed. It is probably some animal of this kind
which was referred to by Captain Harding in the statement above quoted, concerning the abun-
dance of red-seed about Booue Island. Mr. J, F. Whiteaves has recorded a similar habit for the
Mackerel of the Gulf of Saint Lawrence.®

Professor Hind has pointed out certain relations which exist in the Gulf of Baint Lawrence
between the Mackerel and the lant, or sand-eel, which appears to¢ be one of its most important
articles of diet in these waters. I quote here in full his observations upon this anlject, and also
his views apon the relations of currents and tides to the presence of mackerel food, and the con-
stant movements of the schools of fish:

“The movements of the Mackerel, like thoge of the cod, and indeed of moat species of fish, are
determined at different seasons of the year by the geographical position of its food; and the first
important kind of food which appears to lure the Mackerel inshore, after spawning in the Gulf of
8aint Lawrence, is the lannce or sand-eel.

“The relation of the lannce or sand-eel {(Ammodytes amerioanus) to the Mackerel is very much
greater than appesrs at the first blush, and resembles the relation of the herring to the cod in
gemeral, and in particalar the relation of the so-called Norwegian ‘Sail cod,’ or launce cod, to this
wide-spread and important bait-6sh, The approach of the lannee to the cosst in spring is most
probably the canse why the so-called spring cod fishing saddenly ceases on many banks and shoals,
commencing again at different localities two and three weeks later.”

#“The cod leaves the banks and shoals to meet and to follow the launce as they approach the

1This ‘“‘lnrge met of coarse twine” is the mackerel pocket described in the chapter on THE PURSE-ERINE
MaCKEREL FISHERY. .
% Roport on the Becond Doep-ses Dredging Expedition of the Gulf of Ssint Lawrence, 1872,
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coast. In the same manner they meet and follow the caplin, gunided no doubt by the peculiar odor
developed by each species at the approach of the 8pawning season.

‘““But it is the habit of the sand-eel of burying itself in the sand between the tides, or in sub.
merged sand beaches, that leads the Mackerel so elose inshore.

“There can be little doubt that a similar indraught and ontdraught of Mackerel and other
fish occur in our waters when the launce leave the deep sea to approach the land, or when they
retarn to the deep sea again. Unlike many of the shrimps and larval forms on which the Mack.
erel feed, which are drifted to and fro by winds and currents, the launec is independent of the
wind; but it is only in certain favorable localities frequented by this fish that the burying procesa
between tide-mnarks, from which it derives it e, ean be casily effected; bence, these resorts are
not only valuable as bait grounds, but generally noted muckerel grounds, such as Seven Islands,
and some parts of Bay of Chalear, and part of the gulf coast of New Brunswick.

“This bait-fish approaches the sandy beaches fringing the sheres of the gulf in the early sum-
mer months to spawn; and here the Mackersl are found pursuing them while engaged in deposit-
ing their comparatively large reddish-colored ova on the sands Detween high and low water.
Hence, during Hood tide, and in the lanuce season, Mackerel are commounly taken close inshore on
these consts, in pursuit of the launce; and the best catehes are said to be made during the period
of high iide, for the following reason: In dull, cloudy weather the launce buries itsell in the sanda
left hare by the cbbing tides; but in bright, hot weather it rarely seeks the shelter of the sand,
except: near low-water mark, probably Lecaunse the heat of the sun would be oppressive. The
breadth of sandy ground in which the lannee buries itself for the brief period between bigh and
low wuter marks is thus dependent upon the clearness of the sky.

“A continnance of clondy weather is condueive to this kind of close inshore fishery; whereas
a bright sky, and a day with a drying wind, leads the launce to select the narrow bands of sandy
beach near the margin of ebb-tide, which always remain moist. In cloudy weather with & moist
wind, the area in whieh the launce bury themselves and emerge during the incoming tide is thus
very much greater than in bright, hot weather; and it is not unfrequently found by experience
that the Mackerel cateh in such localities is much greater in clondy weather than in bright weather,
because the bait ground is then far more extensive close inshore,

“As the summer advances and the launce retire to deep water ihe Mackerel feed npon the
free-swimming and floating embryonic forms of crustaceans; among the latter the zoea of differ-
ént forms of crabs are the most common. Adult shrimps of many epecies form also a large portion
of their food, and the infinite numbers of thess forms of life which exist in the sea, from the coast
line to a thousand miles from land, may be inforred from the fact that, together with fish, they
form the great staple of food of seals in northern seas.

“Dr. Robert Brown states that, during the sealing season in Spitzbergen seas, he Las taken
out of the stomachs of seals various species of Gammarus (G. Sabini; G. lovicatus; G. pinguis; @.
dentatus; G. mutatus, ete.), collectively known to whalers under the name ‘mountebank shrimps,’
deriving the designation from their peculiar agility in water.!

“These small crustaceans are found in conntless numbers on the great outlying banks off the
North American coast, and in the Labrador seas they are also in great profusion.

*It is of special importance to notice that very many if not all of these free-swimming crea-
tures in the sea, from invisible microscopic forms to the largest shrimp, sink to different zones of
Water or rise to the surface with the variations in temperature and changes in the direction and
force of the wind., In fine weather, when the food is at the surface, the Mackerel, the herring, and

e ——

1Dr, R, BRowN : On the Seals of Greenland.



294 NATORATL HISTORY OF AQUATIC ANIMALS.

other surface feeders swim opew-wmouthed against the wind. Dr. Brown states that the right
whale and most of the whale species feed in o similar manner. The right whale feeding swims
leisurely at the rate of about four miles an hour. Mackerel, when feeding, come often by millions,
like a swiftiy moving ripple en the water, with eager, staring eyes and mouths distended to entrap
the floating prey. Many of the free-swimming pteropoda are active only during the night-time,
sinking daring the day to a certain zone of depth,

“The effect of cnrrents and tides, assisted by winds, is to drive these free-swimming forms
towards the different shores and into land-locked or sheltered bays. On the shores of the open
seqn a continned land breeze drives them far out to sea, aud the fish following them will be lost to
view. Off the coast of the United States the Mackerel ground is not unfrequently found near the
summer limit of the Gulf Streamn where wide-spreading eddies prevail, eaused Ly the meeting of
the great Labrador current flowing in an opposite direction, or the surging up of the arctic under-
flow. 1In these vast eddies the temperature is greatly reduced by the mixing of almest ice-cold
water from beneath with a warm overlying stratum,.

“It is here, too, that the frecgwinuning maclkere) food will pongregate, sometimes at the sur-
face, at other times at different depths, dependent upon the temperatare of the mixed waters, In
the vieinity of the soath edge of the Grand Bank of Newfoundland the line of eontaet between the
Arxctic and the Gulf Streams is sometimes very marked by the loeal currents whieh ¢boil and form
strong eddies.”” The line of contact of the two great cold and warm currents is continnally chang-
ing for bondreds of miles with the varying seasous, and under the influceee of winds; bence, also,
the changes ju geographical position ahd inthe depth or zone of the open-gea mackerel groundas.

s#Inshore the floating and frecswimming food is drifted to and fro by winds and tides, and
great accumulations are sometimes thrown up upon the beaches in windrows after storms.  This
fleating and swimming food gathers in eddies, either near the coast line or at the juneciion of
opposing tidul waves or enrrents. Hence, along shettered and embayed coasts, eonfronting the
open sea in the vieinity of banks where great tidal currents and eddies are formed, or in the guif
and estuary of the Saint Lawrence, where two opposite and wholly different tides dragging along the
coast line approach to meet, there will Le the mackerel ground of the fishermen, but not necessarily
at the surfuece”

The winged pteropods very properly form an important part of the mackerel food, as they
sink and rise with changes of the temperature of the zone or sheet of water in which they are
feeding.

REPRODUCTION.—Although little is aetnally known concerning the spawning habits of the
Mackerel ecompared with those of fish which, lilie the shad and the salmon, have been artificially
propagated, it is perhaps safe to say that the subject is understood in o general way. The testi-
mony of relinble observers among the fishermen of our coast and the coast of the British Provinces
indicates that the spawning takes place in rather deep water all along the shore from the eastern

1There are no mackorcl -fishing grounds within 300 miles or mere of the Grand Bank, and certainly none nearor
than 400 miles of ite southern cdge. It is possible that mackerel have occasionally been sean, or stray specimons
captured, nearer the fivand Bauk than this, but no mackerel fishermen wounld thick of trying for these fish esat ol
tho west coast of Nowfoundland, There ate but twoe inetauces en record where mackerel fisheramen have gone go far
cast as that. Whatever influence may be exerted upon sther forms of vcean life by the meating of the Gnlf Stream
and the Arctic Carrent, it can be quite safely asserted that the Mackerel are never found in summer near the junction
of these currents, excepting, perhaps, on the southern edge of George's Hank and off the south shoal of Nantneket.
These lonalitiea are the nearest mackerel-fishing grounda to the Gulf 8treara of any on the United States cosat. And
even here Mackerel are rarély or never faken nearer than fifty or sixty miles from the northern edge of the stroam.—
J. W, CoLrins,
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end of Long Island to Hastport, Maine, along the coast of Nova Scotia, and in the Gulf of Saint
Lawrence. The spawning season oecurs in May in Soufhern New England, in May and June in
Massachusetts Bay, and in Juue in the Gulf of SBaint Tawrence, and on the Bradley Banks and
about the Magdalenes early in the month, and, according to Hind, on the northeast coast of New-
fonndland toward the end of the wmonth?

Capt. Beujumin Ashby, of Noank, Connecticuf, states that in the spring of 1877 Mackerel
gpawned in great numbers in Vineyard Sound and Buzzard's Bay, Many Mackerel were taken in
the pounds, and the eggs were so ripe that when the fish were thrown from the net to the boat the
eggs escaped to suel an extent that in cleaning out the boat afterwards lre found at least half o
bushel at tho bottom. This wus as early as the 2d of May, : nd eontinmed through the month.

Capt. I, H. Hurlbert, of Gloneester, found the spawn running out of Mackerel taken off Kettle
Island, south of Cape Ann, in May and June.

Capt. Henry Webb, who owns a weir on Milk Island, under the shadow of the Thaieher's
Island lights, obtains many Mackerel cvery year in his nets. e informs me that when they first
make their appearance, about the firsi of June, the spawn is ronning ont of them, and many of
them are half through the process of spawning, Tlhe eggs will spurt from a femule fish in a stream
six feet long, and there is a Farge pereentage of females in the cateh, probably two-thirds of the
whole. The spawn begins to dry ap after the first of August, and young fish begin to appear
abont the 4th of August. He thinks that it takes Mackerel four or five weeks to apawn; after
that they begin to grow fat, and when they are fat there is no sign of spawn te be seen, the male
and female not being distinguishable.

The growth is rapid, and in about seven weeks the young fish are about four or five inches
long.

Mackerel spawn abundantly in Grover’s Beach at a depth of one and a half to two fathoms,
The eggs are very minute, and the o}d Mackerel fecd npon them greedily.

Captain Fisher, of Portland, Maine, told me, in 1874, that when the Mackerel come in they
are almost empty and have a muddy taste. They first engage in spawning, but toward the last of
June they have finished and begin to grow fat,

1During the entire month of June Mackersl are taken in the Bay of Saint Lawrenee with roea fully developed.
Having been e¢ngaged in the Mackere! fishery in the Guif for twenty-two consoentive seasons, ten of which I went to
the Bay eatly in June, I have therefore had abundant opportunity to learn the spawning sesson of tho Mackerel in
that region. 1t is my opinion $hat Mackerel spawn in the Gulf of Baint Lawrence some time between the 1at and the
15th of July. Hpve caught them in sbundance and full of ros as late as the 4th and 5th of July, ond it is exceedingly
rare to find apent Macketel previous to the 20th of June. In the period when hook-and-line fishing was most prosper-
ousg, the fisheymen nsnally planned to leave the Guif about the first week in July if they had sneceeded in getting nearly
& faro of Mackerel previous to that time, since whilo the fisk were spawning, or between the 1st and the 15th of the
month, but little could be done, as the Mackerel wonld not readily take the hook, The fishermen, therefore, knowing
that they conld cateh fow fish during this period, botween *“‘hay and grass,” as they termed it, nsnally improved the
opportunity thus afforded of making their passage home and refitting for another trip with somparatively little loss
of timo. Apparently one of the most favorite breeding grounds for Mackerel in the Gulf of Baint Lawrence is the
area plong the shores of New Brunswick and Prince Edward Island (on the uorth side of the latter) lying inaide of a
line drawn from North Cape to Point Miscon. Bank Bradley ia alac a breeding ground for Mackercl of considerablo
importance. Phe fish seemed to pssemble on the groonds mentioned above during June, in 2 depth varying from
three to forty fathoma. The greater part, however, were founl in a depth varying from ten to twenty fatboms, The
Spawning seascn being over, they nanally stay on the same grounds, though later in the snmmer and during antumn
the Mackeorel were abandant around the Magdalenes and thoe bend of Prince Edward Island ; when the fall migration
takes place they move farther pouth. It is probable that large numbers of Mackerel may deposit their spawn around
Magdalene Island, though it is worthy of note that bnt fow or no fish have heen taken in that locality oit hf}ok and
lae dnring the month of Juno. Considerable qnantities are, howsver, canght by the gill-net fishermen early inJune,
though the oatch was small compared with that formerly obtained by hook-and-line fishing in the western part of the
Bay.—J. W. GoLuwe.
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Captain Hurlbert caught a dozen fish off Camden Jaly 1, 1870, which were half spawned and
had spawn running out of them.

According to Mr. Wilkins, of Two Isles, Grand Manan, the Mackerel spawn there on the
rocks and sand in water from one foot to ten feet or more in depth. This is in the first half of
June. The spawn is in bunches and does net fleat on the water.

During the spawning season Mackerel are taken in geines, as they will not bite and are then
very poor. They come again in 8eptember and October, and are then taken with the hook.

Mr. Hall, of Charlottetown, Prince Edward Island, says that Mackerel spawn only once in
seven years in large numbers, this period representing the interval between the successive large
catches. The Mackerel strike in there about the 10th of June. They spawn abont the 24 or 3d
of July on the Bradley Bank to the north of Prines Edward Island. At that time they have been
talen with spawn rumning ont of them. They cease to bite for several weeks while spawniug.
One of the prineipal spawning grounds on our coast appears to be on the Nantucket Shoals, where
for a period of threc or four weeks after their first appearance the Mackerel hog the bottom and
rarely take the hook. At this time there ig a lull in the prosecution of the mackerel fishery,
although before its beginning great quantitiesx are taken in the purse.seines far south along the
coast. After the close of the spawning season the old fish are said to be very poor, but take the
hook greedily along the entire coast, as also before the beginning of the spawning seagon. Althongh
the fish tirst breught to market are sold at a high price on account of their previous scarcity, it is
not until after the close of the spawning seazon and fhe subseguent fattening np of the fish that
they attain their highest excellence as an article of food. Fall Mackersl are well understood to be
by far the best fish. Storer, in his ‘“History of the Fishes of Massachusetts,” remarkg: “From the
10th of May to the 15th of June they appear at the eptrance to Massachusetts Day, having been a
few days previous at Nantucket and the Vineyard Sound. Nine-tenths of those first seen are
males, and they are all large but poor, weighing from one pound to one pound and a half. At
their first appearanee they will not take the hook, and are therefore captured in seines.”

The contrast between the statements of Storer and Captain Webb shonld be earefully noted,
The former states that the early fish taken near the end of Cape Cod are mostly males. This
would natarally be the case, as the females at this time are either epgaged in spawning or are
perkaps so weak that they would net be likely to come to the surface, At Milk Island, hewever,
which seems to ba in the middle of the spawning region, the majority of the fish are females.

‘We are indebted to Capt. N. E. Atwood for the most complete series of observations upon the
spawning of the Mackerel which has ever been made, and what he has seen he shall be allowed to
tell in his own words:

“I have many seagsons been engaged in fishing for Mackerel in ocur bay with gill-nets. I
watched the Mackerel more particularly in regard to their time for spawning. In 1856, owing to
the fact that a measnre had passed the Massachusetts legislature authorizing the appointment of
three commissioners to make investigations with regard to the artificial propagation of the fish,
and that I expected to be named one of the commissioners, I went to the upper part of Massachu-
setts Bay, where it is about twenty miles broad, and I found these spawning Mackerel there near
the bottom. This year the Muckerel came in about the middle of May; few at first. On the 20th
1 went out for the first time with my drifting-nets all night in the bay; I canght 2,250 Mackerel;
on the following night 1 caught 3,520, When [ first began to catch them I observed that the spawn
had come to its full size, thongh it was not free to run from them, not being yet fully matured.
On or about the 1sf of June we found that some of them were depositing spawn, and as I took them
from the nets the spawn ran freely. On the 5th of June I took the mature eggs as they came from
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the fish and put them in alcohol, marking the date, as I considered this time the middie of the
spawning season. (By the 10th of June the fish had all deposited their spawn, and they then
proceeded to the grounds where they expected to meet with better food in order to fatten and
recruit. The spawning takes place at a depth of from five to fifteen fathoms.) Thirty days after
I went out in the bay and found any quantity of schools of little Mackerel which were, I should
think, about two inches long, though their length might have been a little less. T took a number
of specimens and put them in aleohiol, marking the date. Twenty-five days later I procured
another lot of them which had grown to double that size. 1 don mean to imply that they were
twice as long, but twice as heavy. I put them also in alcohol, murking the date. The first time I
subsaquently went to Boston I called on Professor Agassiz and gave him the specimens. Ho said
that he had never before been able to ageertain these facts 50 clearly and so well, and that be was
very muck pleased with them. I watehed the growth of these young Mackerel all along, and I
83w them grow considerably from month to month, so much so that the same fall, in the latter
part of October, I canght some of them with a very small mesh net and found they had grown to
a length of six and a half or soven inches. I kept a small quantity of them, split, salted, and
packed them, in accordance with the Massachusetts inspeection law, as No, 4's, and sinee Mackerel
were then scarce and very high in price, I sold them for as much as &6 a barrel.”

“Much yet remains to be learned in regard to the spawning season of the American Mackerel,”
writes Professor Baird, “and little more is known of this except in regard to the Buropean
variety, It is, however, well established by the researches of Sars that this fish, like the cod, and
many of the fiat fish, ete., spawns in the open e, some times af a great distance from the land, at
others closer inshore. Sars found them on the outer hanks of the coast of Norway; and Mr,
Matthias Dunn, of Mevagissey, Eugland, communicates to ‘Land and Water?® his observations
of Mackerel found, with ripe spawn, six miles from the coast.!

“The fish taken in the weirs and pounds on Vineyard Scund and about Cape Cod in the early
spring are filled with ripe spawn; and that the operation of spawning takes place on the Ameri-
an coast is shown by the immense schools of small fish that are taken througliout the summer, of
various sizes, from a few inches up, ami from Buzzard’s Bay to Portland and Penobscot Bay. No
Species of young fish i, at times, more abundant throughout the summer seasou than the Mackerel.

“The egg of the Mackerel is exceedingly minute, not larger than that of the alewife or gaspe-
reau. It appears to be free from an adhesive envelope, such ag pertains to the egg of the herring,
and in conseqnence of whieh it agglutinates together, and adheres to gravel, the rocks, ot the sea-
weed at the bottom., As with the 6gg of the cod, that of the Mackere] is provided with au oil
globule, which makes it float nearly at the level of the surface.”

I am indebted to Mr. Frederick W. True for an enumeration of the eggs in two Mackerel taken
at Wood’s Holl, Massachusetts, in May, 1873; one of these contained 363,107, the other 393,887,

BIR: I have heen again fortunate in taking a Mackerel alive in the act of spawning, sn the night of May 10, about
81X miles from land. A better specimen coald not possibly be had, and the oe Tan freely without assistance. [ ot
a bucket of sea-water, and allowed the fish to apawn in it ; for some time I had & dificuity in finding what became of
it, aa the globules would not reflect the light of the candle like the pilohard spawn ; Lut by renning the waser into a
oleant bottle, and bolding it to the light, I found them fleating on the surface, but pot so bunyant as the pilchard roo.
In this state they continued for about half an hour, and then gradaally sank to the bottam; but, nulike the pilchard
Spawi, they retained thejr witality there for more than twelve honrs. With the daylight the globnley clnnld acarcely
be discernad by looking directly down into the water; but onholdin g it towards the light in a hottle they cnuld be soen,
with that beaithy, bright silvery hue so pecnliar to living ones, cach marked with a dark spot in theventer. Beliey-
ing the pilchard spawn would have reached you, I did not send you any of these. Au I sent that spawn by post, I
Suppose the bottle must have becu broken in the post-bag.—MaTraias Dyww (Mevagismey, Cornwall, May 15, 1871),
Land and Water, May 20, 1871, p. 353.
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The only previous record of the number of eggs yielded by Mackerel is that made by Thomas
Harmer, in 1764, and published in the “ Philosophical Transactions” of Londen, vol. 57, p. 285,
He found in one large Mackerel, weighing one and a quarter pounds, 454,961 eggs; in a second,
of much the same weight, 430,846; and in a third, weighing about one pound two ounces, 546,651.!

RATE OF GROWTH AND stzp.—The rate of growth of the Mackerel during the first sum-
mer has been quite carefelly studied by Captain Atwood; and the same anthority Las, perhaps
more satisfactorily than any other, interpreted the facts from which may be deduced the conclu-
sions as to their growth year by year. '

Referring to the gmall fish, six and a half or seven inches in length, which he believed to be
the young of the year, caught by him in Oetober, 1836, he says: # Fish of this size are sometimes
called *Spikes,’ but T do not know their proper name, Tlhe next year I think they are the *Blinks,’
being one year old; the following year they arce the “Pinkers,” two years eld, and the year after
they return to us as the second-size, three years old. It is probable that the fish reaches its full
maturity in foar years.” He continues: ¢Tho first Mackerel that eome in are very large and
spawners, but these do net bite at the hook; and you dorw't catch them with the seine, beeaunse
they don’t sbow themselves. - You would not know of their presence if you did not set nets for
thom. When they are taken in nets set anywhere along the coast, at Provincetown, etc., a goodld
many people imagiuve that they are the remnant of the Mackerel which were there the year before,
and which have been imbedded in the mud; and when they taste these fish they fancy that
they taste mnd. When the next school arrives there appear Mackerel of different sizes, which
take the hook. They are carried to Boston market and are sold fresh in their season. They are
not sold by weight, but are culled, and are denominated as follows: Large ones, second-size, * Tink-
ers,” and “Blinks.” When the large ones are worth twelve cents, the others may sell, secoml-size,
eight cents; Tinkers, four cents, and Blinks, one and a half cents. These prices may flnctnate
when there oceurs a large proportion of one or more of the above.named Einds at the same time.
Any man who is well acquainted with them will make the same culling, as there seems to be a line
of demarkation between the different kinds which stands out prominentiy.

«Admitting this to be the fact, those that come as Blinks are from the spawn of the year
before, while those which are called *Tinkers” are from the Blinks of the year previous, heing the
two-year-old fish; and those that are called second-size are from the Tinkers of the year before;
when they grow up and mix with the bigger ones, I don't know how they live, or much about
them. This is my opinion abont these matters. You will find that fishermen will tell you they
think that Mackerel are six or seven years in getting their growth.”

Mackerel, when full grown, are from seventeen to eighteen inches in length; sometimes they
attain a larger size. In August, 1880, & school of Mackerel was taken in the vieinity of Plymouth;
they weighed from three to three and a half pounds each, and were from nineteen o nineteen and
a half inches long, They wore regarded as extraordinarily large, and a barrel of them were s¢nt
to the Fishery Exhibition at Berlin as an illastration of the perfeetion to which the Mackere)
attains in this country. Althongh the size just mentioned is uunsual at present, in past years
many thousands of barrels have been taken nearly, if not gnite, as large. The size varies from
year to year, soretimes very few barrels which can be rated as No. I’s being found in our waters.
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A No. 1 Mackerel, aceording to the Massachusetts inspection lyws, measures thirteen inches from
the tip of the snout to the crotch or fork of the eaudal fin. The average length from year to yvear
for the whole coast is probably not far from twelve inches in length, and a weight of twelve to six-
teen ounces. The following quotations from writers of two centuries ago are interesting, since they
show that large Mackerel were known to the early colonists of New En gland:

“The mackerel, of which there is choicefull plenty all summer long; in the spring they are
ordinarily 18 inches long; afterwards there is none taken hut what are smaller.”!

“The Makarels are the baite for the Basse, & these have been chased into the shallow waters,
where 8o many thousands have shobt themselves a shore with the surfe of the Sea that wholo
hogges-heads have been taken up on the Sands; & for length they excell any of other parts: they
have bin measured 18. & 19. inches in length and seaven breadth: & are taken with a drayee, (a5
boats use to pass to & froe at Sea on business,) in very greadfe quantities all along the Coaste.

“The Fish is good, salted; for store against the winter, as well as fresk, & to be accounted a
good commodity.”?

ENEMIES OF THE MACEERFEL.—The gannet is ene of the most destructive cnemics of the
Mackerel. These birds are often seen so heavily weighted with these fish that they are unabie
to rise on the approach of the vessel until they have disgorged from two to four good-sized Mackerel.
This is so common an oceurrence that there are but few fishermen who have not witnessed it.

Porpoises and whales may also be included in the list of encutics of the Mackerel. It is by no
means an unusual sight on the fishing grounds to see landreds of the former rushing und leaping
among schools of Mackerel, seattering them in every direction.

The shark known o fishermen as the “ mackerel shark ” is one of the prineipal enemics of the
Mackerel. I have often seen them chasing Mackerel, and, when jigging was praeticed, it was a
common cccurrence for sharks to drive off a scliool from alengside of a vessel.

Dogfish often hover around the outside of large schools of Mackerel, and doubtless feed on
them. Great difficulty is sometimes experienced in saving fish that have been inclosed in a parse-
seine, owing to the immense numbers of dogfish that gather around aund, in their efforts to eat the
Mackerel, which they see througl the meshes, bite off the twine, making large holes in the seine
through whieh the inclosed fish escape.

Among the other principal enemies of the Mackerel are the bluefish, mackerel shark, aud the
cod. The appearance of a school of bluefish in waters crowded with Mackerel is an almost sure
signal for their di suppearance.

The young Mackerc] are eaten by squids also. Professor Verrill bas recorded the following
account of the maneavers of the squid known to zoologists by the name Ommastrephes illecelrosus :

“Messrs. 8. 1. Smith and Oscar Harger observed it at Provincetown, Massachusetts, among the
wharves, in large numbers, July 28, engaged in captaring and devouring the young Mackerel,
which were swimmiug about in ‘schools,” and at that time were about four or five inches long. 1n
atbacking the Mackerel, they wounld suddenly dart backward among the fish with the veloeity of an
arrow and suddenly turn obliquely to the right or left and seize a fish, which was almost instantly
Lilled by a bite in the back of the neck with the sharp beaks. The bLite was always made in the
Rame place, eutting out & triangular piece of flesh, and was deep cnongh to penetrate to the spinal
cord. The attacks were not always successful, and were sometimes repeated a dozen times before
one of these active and wary fishes conld be caught, Sometimes after making several unsnecesstul
attempts one of the squids wonld suddenly drop to the bottom, and, resting upon the sand, would

1JoSSELYN, 1675,
*Now Eagland's Fish, Jou¥ SMITH, 1622, United States Fish Commission Report, Pars L, p. 153,
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change its color to that of the sand so perfectly as to be almost invisible. In this way it would
wait until the fishes came back, and when they were swimming close to or over the ambuscade, the
squid, by a sudden dart, wonld be pretty sure to secure 8 fish. Ordinarily when swimming they
were thickly spotted with red and hrown, but when darting among the Mackerel they appearced
translucent and pale. The Mackerel, however, secmed to have learned that the shallow water is
the safest for them and would hug the shore as closely as possible, so that in pursuing them many
of the squids became stranded and perisked by hundreds, for when they once toneb the shore they
begin to pump water from their riphons with great energy, and this usually forces them farther
and farther up the beach., At such times they often discharge their ink in large gquantities, The
attacks on the young Mackerel were obgerved mostly at or near high water, for at other times the
Mackerel were seldem seen, thongh the squids were seen swimming about at all hours; and those
attacks wers observed both in the day and evening.”
The dogiish is doubtless a dangerous foe to the Mackerel weakened by the act of spawniug
and remaining near the bottom. .Amn old fisherman has deseribed to me with great animation how
- greedily the dogfish devonr the Mackerel which have become gilled in the nets, how they follow
them to the surface and linger abouat the vessel while the proeess of cleaning is going on, drinking
the blood of the fish as it flows from the scuppers.

STUDIES OF THE MOQVEMENTS OF THE MACEEREL SCHOOLS,

HIND ON THE CAUSES OF IRREGULAR MOVEMENTS.-—In closing this chapter npon the
natnral history of the Mackerel, it seems appropriate to quote from the writiflga of Professor Hind
gsome very important paragraphs in which he has atiempted to interpret the irregular movements
of the mackerel schools in our waters, and to explain the canses of the alleged annual variation
of their numbers:

“What ia the proper interpretation of the movements of the Mackerel from its firat appear-
ance in the spring to its disappearance in the fall? These movements vary with the geographical
position of local sehools of this fish, On the coasts of the United States and Nova Scotia, its
annual movements resemble in all particulars those of the same species in European seas where
the schools have 4 fres and unobstracted ocean in which to seek their prey.

“1n the spring, at the end of April and May, the Atlantic schools of this fich which have
wintered off the coasts approach the land in separate bedies, full of gpawn and poor, coming direct
from winter homes where they have remained in a torpid condition, partially buried in sand or
mud. After spawning, the different schools feed for & short time on the fry of fih, and as the
temperature rises they go out to sea in search of free-swimming crustaceans and larval forms of
food aceording as they are distribnted by wind and tide. .

“They pursue this foed against the enrrent or tide. They often feed during the uight, becanse
at that period great numbers of free-swimming larval forms approach the surface. This is one
reason why mackerel schools are frequently missed by fishermen, and areas sapposed to be deserted
may really abound with this figh, which would be discovered by sink-net fishing. The currents
are constantly changing with the seasons under the influence of temperature and prevailing winds,
hence the course of direction and depth of the focd is constantly changing also. :

“Bometimes it is carried far off from the land, at other times towards it, and the mackerel
schools following the food move first in one direction, then in another, and range from close inghore
to fifty miles and more seawards, and often, doubtless, at a considerable depth below the surface.

“The general direction of these movements, when plotted on paper, would be a series of irregh-
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lar circles or elongated ellipses, the range of each school or group of schools being opposite and
often adjacent to that part of the coast where they spawn.

# Ag the fall approaches, owing to the diminution in the supply of their fioating feod out at
sea, they come more inland.

¢ All the frec-swimming Iarval forms of most species of shrimps, crabs, lobsters, rea-urchins,
star-fish, sea-worms, &c., have disappeared in the open sea, after passing throngh their final trans-
formation. But near the shore there are great numbers of other forms of life, which are developed
later in the year. Coming iushore to feed on these on the Atlantic coast, the Mackerel are found
by American fishermen later and later on their return voyage to the southwest, which gives rise to
the impression that they are fellowing the schools, when they are only meeting with fresh schools
approaching the shore from their feeding grounds.  Bimilar movemenis ocour on the Atlantic coast
of Nova Beotia and Cape Breton. As winter approaehes, heginning at Cape Breton in November,
the different schools retire to their winter Lomes off the coast in deep water later and later from
north to south.

“In the Gulf of Haint Lawrence, where Jand is, as it were, on all sides, the local schools come
from their winter haunts to the banks and beaches of the Magdalens, of Prince Edward Island, in

" the Bay Chaleur, etc., to spawn about the first week in June. They retire after spawning to deep
water, and meet the incoming sand-launce. They follow the sand-launce inshore or on to banks,
and for some weeks feed on these fish. When the sand-launce again retires to deep water, the
season of the small crustaceans has arrived, and these by tidal action, already deseribed, and
winds, arc concentrated near the coast lines of Prince Edward Island, New Brunswick, the north
and south shore of the estuary and gulf of Saint Lawrenve, and the shores of Cape Breton, On
all these coasts the effect of the single and confluent tides, dragging along the coast line and
retarded by it, is to produce eddies, where the free-swimming food concentrates, The course of
direction of the different schools during the summer is thus dependent upon winds and tides, and
their movements would, if correetly plotted, resemble long narvow ellipses adjacent to the coast,
which are doubtless many times repeated.

“At the approach of winter the different sehools seek their winter quarters opposite and near
to the places.where they spawned in the preceding spring, as is the ease of the schools on the
Atlantic coasts. In these particulars their movements resemble those of different apecies of fish
which feed and move in great schools in directions outlined by circles or ellipses throughout tho
period during which they are at the surface.!

11t is a fact well knowwn te all experienced mackerel fishermen that dnring the moenth of May and the early part
of June large bodies of Mackers] pass along the shores of Nova Scotia and Cape Breton from west to east, and while
many achools move through tho waters of Chedabueto Bay and the Straits of Canso to the Gulf of 8aint Lawrence,
another Ledy passes in around the east end of Cape Breton Island, their destination being the same as thoses fish
tuking the shorter ronte. No better evidence of this migratory habit can be dednced than the fact that at this seasen
of the year the fishermen along the Nova Hcotia n coast and about the Sirait of Canso are husily employed in catching
Mackerel both in gill-nets and in drag-seines. On some oceasions when the season has been exceptionally favorable
the amount of Mackerel so taken has often Deen very great. This movement of the Mackersl is ¢ Tegular and 80
well-defined that the fishermen rarely fail to tefl within 8 few days, of perhaps even a few hours, of the time when
they will appear on certain portions of the coast. The fall migrations are guite as regnlar. As the scason advances
and the ternperaturs of the water decreases, the Mackerc], instead of simply changing their pesition into deeper water
car their summer habitat, ae has been statod by Professor Hind, move in vast bodies towards the southern pard of
the Galf of Saint Lawrence, frequently striking in a succession of waves, 88 it were, on the northern shores of Cupe
Breton Tsland, where, deflected from their ponthern course, they divide into two streams or brapches, one passing
t?‘“’“gh the Strait of Canso, and the other put round ihe north cape of the island, and by its eastern and southern
8ides, aud po on up along the senuth coast of Nova Scotia. The Mackerel which are found about the Magdalene
Yolanda duritg the enmmer and early antumn spparently move in g mearly direct line fowards the nor theast end of
Capo Breton Island, when they begin iheir fall migration. X have ofien had vecasion to Dotiee, in & E_“'Mta‘m‘- WYy
thess movetments, the knowladge of which is of vital iwportance to the fishermen and of considerablo interest to the
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é Bars has shown that this form of movement is taken by the herring on the Norwegian coast.!

“The Mackerel are pursned by cod and hake, and these fish gather where offal is thrown
over from vessels on which the Mackerel ave cleaned. As a vatural conseqnence the Mackerel
avoid the sca areas where thieir encmies are congregated, and fishermen atfribute the desertion of
the mackerel ground directly to the thirowing of offul overboard. Cod, aind probably hake, follow
up the sceut of offul or food of any description carried by currents with remarkable fucility, as
may be withessed during the process of jigging for cod in ealm and clear waters, On looking over
the side of a boat, with & man engaged in jigging at the how or storn, as soon as o fish is wounded
merely by the jigger and blood fiows from the wound, the creature may be seen to dart here and
there in pain.  The neighboring fish of the cod tribe are attracted by the scenf and follow the
blood ‘tracks’ against the curreat, hanting their wounded comrade to the death. A fish coming
acrosy the stream of seent immediately follows it up, and it is thus that fish offal or bait thrown
overboard in the open sea, or some distanee from shore, gathers the fish on the course of the cur-
rent. In harbors and confined or land-locked bays, where there is no constant strong current to
varry off the results of decomnposition, aud where the sca-scavengers are not safficiently numerous
to consume it, the cffect cannot fail to be extremely prejudicial to young fry and to fish-spawn.®

“The effect of temperature on the locad movements of the Mackerel may be recognized in the
process employed by fishormen to ¢ raise’ Mackere! by toll bait, and luring them seawards., The
Mackerel follow the bait for some distance from shore, where suddenly they cease to bite and dis-
appear. They probably find long exposnre to the warm temperature of the surface waters unsunited
to their habits, and sink to @ ¢ooler zone.

“ Hence the reason why a ‘mackerel breeze,” mixing the heated surface water with the cooler
understratum, is favorable to prolunged mackerel fishing with bait., The mixing produced by
agitation eools the surfuce apd permits the fish to feed for a lengthened period.”

“The Mackercl, Jike the lherring and the cod, sceks cold water for its spawning grounds
wherever the Labrador current exercises its influence. Between Block Taland and No Man's

natnrylist. 011 one seeasion, in the fall nt 1%7 an immense Imﬂ\ of M.u,kt‘ml was found alnng the uf:rth ahon} nf'
Capé Breton, and on the Tast day that 1he fish were reen the schools came near the surface of the water, and I feel sale
in saying, from actual vhservaiien, that they mwmoved at a rate of no less than three or four milea ger hour in the direc-
tion of the north cape of the island. On auother oecasion, & body of Mackerel that was found near Amherst Istand
(one of the Magdulenes) one day, were met with ithe following worping abount thirty miles distunt from the firmst
loealiry, ip the direetion of the north caps of Cape Breton Island, towards which they were moving at the rate of oue
or two miles an hour, T have myself seen schools of Mackerel off the Nova Scotian coast, in the fall, moving quite
rapidly in a westerly direetion, hut all efforts to catch them with & hook failed, since they seemesdt to pay no regard
whataver to toll bait, All of oy own ohservations, and those of the Xova Bcotian fisberen with whom I have been
hrorght in contact, lead me to beliove that Mackere) witl not bite the hook to any extent duving their fall migrations
atong the sonthern ecogsts of Nove Seotia.  This ig all the more remarksble sinee they seemn fo take the hook very
esgarly up to Lhe last monent of their stay on their feeding grounds in the gulf. The spring and fall migratiens of the
Mackere) on onv own coast are carried on with equal regularity and precision.  On more than one oceasion, in automo,
I have followed these fish day after day in their progress to the south and west slong the shores of Maine and Muassa-
chusetts. Oun ono occasion, in the fall of 1862, I caught Mackerel nearly down to the fiehing rip on the Nantucket
Showls. Thews fink wors moviag rapidly sonthward, aud the sehools could be kept alongside of the vesse! only & sharl
tiine, s cuel trial had 1o be made two or three miles farther aonth than the previous one. At anether time, io the
fall of 1770, the Mackerel moved in Jarge scheols very Tapidly from Ipaswich Bay acroes in the direction of Cape Cod,
The schools wore at the snrface of the water, and it ia net an exaggeration to say that thau- speed was hot Jess than
three or fout wiles an hour. Each body of fish was separated from the others, perhaps many hundred fathoms, bat
all secmed to B impelled by the same motive, and weore moving steadily in the same direction. These fish woald hite
engerly at the hook for & fow minutes al a time, but so strong was their instinet of migration that it Was {mpossible
to delain ihem only a short time in their onward movement,.—J. W. COLLINS.

18oe chart by Dr. G. (. Bank, in Lis report for 1874,

2Fisheries of British North Awmerica, pp. 20,21,

“Fishories of British North America.
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Land, where the spawning grounds on the United Sfates coast south of Cape Cod are alleged to
exiat, & thin wedge of the Labrador enrrent stretches far into Long Island Sound,

“In Massachusetts Bay, where a mackerel spawning ground also exists, as also in the vicinity
of Btellwagen Bank, the temperature when observed by Dr. Packard in September ranged from
413 to 45°, and the fauna resembled the cold-water specieg on each side of Jeffrey’s Ledge. On
George’s Bhoals the marine life is said by Verrili to Le the same as that found in the deeper
muddy parts of the Gulf of Saint Lawrence, and indieates a temperature not above 402, and prob-
ably considerably lower. Bradelle Bank, according to Mr. Wiiteaves, presents the phenomenon of
a swmall stony patel tenanted by an assemblage of marine animals which usually inhabits very
cold water, aud are almost entirely sarrounded by another series, which are for the most part
prevalent where the bottom is warmer and more affected by surface conditions of temperature.

“¥Wherever the arcas are sitnated where young Mackerel are found in the rummer we find
near at hand a cold-water zone, either existing as a part of the Labrador current at the surface or
brought up from greater depths by banks and shoals,  On the coast of Prince Edward Island, and
in the gulf generally, the cold water lies frequently near the shore, becanse the diurval tides mix
the strata warmed during the daytime with the cold underlyiug strata. In the estuary of the
Saint Lawrence Dr. Kelly found the surface temperature 57° T on the 9th July, but three feet
below the surface it was 440, having in that short vertical space sunk 13¢; at twenty-four feet it
was 409, or 17° below the surface temperature,”

96. THE CHUB MACKEREL—SCOMBER COLIAS.

The Chub Mackersl, or, as it is also called, the “Thimble-eye,” “Big-eyed Mackerel,” or “Bull
Mackerel,” closely resembles in general appearance the commeon Mackerel, from which it is distin-
guaished chiefly by the presence of an air-bladder, and also by the vecnrrence of a row of indistinet
circular spots upon the sides below the lateral line. This is the fish which is called “Spanish
Mackerel ? in England, and the name was bronght to us by the early English fishermen of New
England. It has been found at Pensacola and Charleston, as well as in New England. There is
another fish closely related if not identical with S. eoliaz, which Professor Jordan found to be
abundant in California, which corresponds to the 8. pnewmatophorus of the Mediterranean,’ and
has been described from the Pacific as 8. dicgo. Professor Jordan considers this to be the S. grex
of various authors, but writes that lte is n0t yet prepared to accept as final the jndgment of
Steindachner and Vaillaut that it is the young of . colias. The lower half of its sides is silvery
and without any gray spots, such as are conspienous in & eolias. Jordan has specimens of the
unspotted form much larger than his smallest specimens of the trone 8. eolias.

The history of the Chub Mackerel on our coast is a peculiar one. At the begiuning of the
bresent century it was exceedingly abundant all along the coast of New England and New York.
Mitchill, writing in 1814, remarked of it:

“COomes occasionally in prodigious numbers to the coast of New York in autumn. This was
memorably the ease in 1781 and 1813, when the bays, creeks, and coves were literally alive with
them, and the markets full of them.”

DeKay remarks: “In the early part of November, 1828, they were also very abundant, and
lany persons were poisoned by eating them.”

Capt. Epes W. Merchant, of Gloucester, a veteran fishing skipper, who has been fumiliar
With the fisheries of Massachusetts Bay for the past seventy years, told me that the Thimble-eye

1CaANBATRINT : Fanna 4’ Italia. Pesci, 1872, p. 101.
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were so abundant from 1814 to 1820 that with three men and a boy and & siall vessel he could
catch ten barrels of them, or about three thousand fish, in a day.

The ¢ Fishermen’s Memorial and Record Book,” published in Glouncester, contains the follow-
ing note:

#Tn 1812 a large school of Spanish Mackerel visited this bay, and a0 pleaty and numerous
were they that they would bite readily at the bare hook and seize upon small hits of line hanging
grom the vessel. Standing-room boats were then mostly in use, of from fifteen to twenty tons.
These rooms held from fifteen to twenty barrels, and the crews wounld cateh them fnll in a few
hours. Mr. Timothy Rogers, at Rowe’s Bank, bought most of these Mackerel, fresh, after being
dressed, at two cents per ponnd, salting them in his buildings, and the business, which lasted two
months, was g lively one. These Mackerel did not continue on this coast but a few years, and have
now almost entirely disappeared. There were a few caught, with the other Mackerel, as late as
1825, since which time it is very rare to sce one during the entire season.”

Captain Oakes states that the “Thimble-eye Mackerel,” or “Mixed Mackerel,” were very
plentifol from 1826 to 18306. In 15826 he went fishing in the schooner “Delegate.” The season’s
catch amounted to fiftcen hundred Larrels. Perbaps tweniy-five barrels of these were “Thimble-
eyes.”

Capt. N. E. Atwood, of Provineetown, wrote, in 1878, that sixty years ago, when he was a
boy, and many years afterwards, they were very abundant in Massachusetts Bay, but that he has
not seen them for nearly thirty years. They went away before the bluefish returned, and before
any weir, trap, pound, or any other engine of wholesale destruction was set in the New England
waters.

Storer, writing in 1846, remarkéed: “This fish iz of late years found more rarely along our
coast than formerly., Captain Blanchard informs me that during some seasons but two or thres
individnals are taken by the fishermen. Captain Atwood has seen but a single specimen during
the last four or five years, Many years ago it was abundant at Provincetown, and would run up
the small creeks and be left by the tide.”

J. V. C. Bmith, in his “Natural History of the Fishes of Massachnsetts,” published in 1843,
remarked that ¢ they abound at New York, but for some reason make their appearance north of
Cape Cod.” .

From these testimonies it would appear that between 1840 and 1850 the species, formerly so
abundant, had disappeared along the whole coast line. In an essay by the writer, written in the
spring of 1879, this sentence ocenrs: “For ten years past the Smithsonian Institution, with its
collsctors stationed at varions points from Halifax to Galveston, has tried in vain to secure one of
them, and it is probable that no museum in the world possesses a species of this figh, once so
common.”

In the summer of 1879, however, during the stay of the ¥ish Commission at Provincctown, a
considerable school of these fish came inte the harbor and were taken in company with the Tinker
Muackerel. None were cbserved there in 1880, however, and it remains to be seen whether they
have returned to be again counted among the permanent members of the fauna. This fish, during
the period of its abundance on our coast, was considered an excellent article of food, and was by
many preferred to the common Mackerel. On account of its small size, however, it was not 80
much sought atter by the fishermen, :

Concerning the Mackerel of the Pacific coast, which Professor Jordan considers to be iden-
tical with the Scomber paeumatophorus of the Eastern Atlantic, this aathority writes: :

“The Tinker Mackersl, 8. pnewmatophorus, is known as ‘Mackerel; ‘Easter Mackerel,
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‘Hmker Maekerel,) and Litle Maekeral’ It reaches a length of abont fearizen inches. [t
ranged perthward to Montersy Bay, appearing in the fall in irvegular and often )arge schools,
amnally disappearing in Noveatber, Some vears few or none are seen. I is a good fosd.bskh, but
Httle attention s paid to it, on acconnt of iis small size and irregular oconrrence”

The following accaunt of the early discovery of Mackerel vn the California coaxt aprpenced in
the Gloucester “Telegraph® of July 20, 1870:

“Mackerel gre reported guite abundant along the count of California, but the peaple of that
Staie have not learned to catek them, and continuwe to lmport their Mackerel from the Hastern
Biates, Only ove or 3wo adtempis bave been made to aveil theweelves of a supply neasrer home,
Twe 1455 & few Sun Fraocises fsheraen made a trip bo Saota Barhara Channel, in a swall schooner,
and soon 8fled her with Mackerel, bub instend of cleapning them and soaling them ont they threw
them into salt without dressing, apd when thevr arrived home their fish were, Of course, in bad
order. A more experienced eapdain in 1858 pout ap properly a hundred barrelz of Noo 3 Mackeral
at Bants Barbars, which he disposed of o3 816 per barvel. The S8an Frapoiseo * Bulletin® vlaims that
encugh can e canght there to supply the waot of their macket, while salt of the best geality for
curing them can be got free from the oeighboring salb-water Jagoons. It says that the Mackere]
apound thereall the year rousd—which is probably ineorrect——but that the months for taking them
in the Iargest quantities are June, July, and Awgust. 1T Mackers) are canght before June and
after Aungust, says the +Bulletin, < they are ton poor to eure fo advantage, and deseree the vame of
“leather-bellies,” Asnd if they are not dlesned and washed in salt water lmmediately after being
eanght, and before salting, they will spoil and becoe wt least Inferior ibod.  Bat with pecessary
experience, skill, and judgment on the part of the Ssbermen, and the envouragement, enterprise,
and ontlay on the part of all interested in trade aud the development of gar home industries,
theve are Mackerel enongh on onr coast of the best guality to supply all the wants of oar ity and
Biate

97, TEY FRIGATE MACKEREL—AUXIS THAZARD.

This species bas siso lately made ita appearance in ony waters, none having been cbserved
hefore 1886, whan theay came th almost countiess nambers. Tt {8 vet to be determived whether this
fpecies iy to he s permanent accesaion to sur fanna, £t is the “Timberello? of the Adriatie fisher
foll, :

The United States Pish Qoramisgion oblained mamerons apecimens, tweniy-eight Darrvels
having been taken in a mackerel seine ten miles east of Block Ixland on Aagust i, 1880, by the
sthoonar “Amedican Bagle,” Capt. Joshaa Chase, of Provieestown, Massachesetia.

The Prigate Mackerel vesembles, i some particulsrs, the common Mackerel; in others, the
bonito, the genus Awmpis beitg intermediate in its character batween the Scomber and the related
fenera Polamys and Orewnus. Tt bas the two dousel fins rowmote trom each oilier asin Boomber,
aud the general form of the body is alender, like that of the Mackerel. The body i, however,
somewhat stoutor, and, instead of being cuvered with small sesles of woiform #ize, hasa enraelet
of larger sesles vnder and bahind the peotoral fins, Jostead of the bwo small keels upon each
side of the tail, which are go noticeable in the Mackerel, it has the single, more prominent keed of
the bonito and the tunny. Ite cqler is grayish-biws, sumetbing like thot of the pollock, the belly
being Hgahter than the back, - Under the posterior part of the boedy, sbove the lateral line, are &
fow sloudings or maculations resemibling those of the Mackerel, The opcurrence of 2 large schosl
of this. beautiful spesies in vur watera in very nefewerthy, for the fish now for the first iime

_-observed sre very possibly the procursers of numercus schoole yet to follow. It is not many years
e
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since the honito became an inhabitant of our waters, and the distribution and habits of the Frigate
Mackerel are supposed to be very similar to those of the bonito, Sarda pelamys, and the little tunny,
Oreynus thynnus, which alse first came on the coast in 1871, and have since been found in
considerable numbers. '

The Frigate Mackerel has been observed in the West Indies, and other parts of the tropical
Atlantic, as well as on the coast of Europe. In Great Britain it is called the ¢ Plain Donito.”
1t is not unusual in the Bermudas, where it is called the ¢ Frigate Mackerel,” a name not inap-
propriate for adoption in thiz country, since its general appearance is more like that of the
Mackerel than the bonito, while in swiftness and strength it is more like the larger members of
this family.

Since the first appearance of this fish many new observations of its abundance. have been
received. These fish appeared to come in immense schools into the waters between Montauk Poing
and George’s Bank; and from Mr, Clark’s statements it appears that they have been observed
in small numbers by fishermen in previous years. Several vessels have come into Newport recently
reporting their presence in immense numbers in the vieinity of Block Island. It will interest
the “ichthyophagists” to know that several persons in Newport have tested the fish, and pro-
nounce it inferior to the honite. !'art of the flesh, that on the posterior part of the body, is
white, but behind the gills it is black and rank, while the meat near the backbone is said to be of
disagreeable, sour favor.

It is hard to predict what its influence will be upon other tishes already occupying our waters.
Tts month ie small and its teeth feeble, so that it is hardly likely to become a ravager, like the
bonito and the Dluefish. There is little probability, on the other hand, that its advent will be of
any special importance from an economiecal point of view, for its oil does not seem to be very abun-
dant, and it will hardly pay at present to capture it solely for the purpose of using its flesh in the
manafacture of fertilizers.

Mr. A. Howard Clark, at that time in charge of the Fish Commission station at Gloucester,
communicated to Professor Baird interesting statements regarding its abundance. Irom these
it would also appear that the species has been observed occasionally in past years. He wrote
under date of Augnst 10: “I have received this morning from the schooner ¢Fitz J, Babsen,’ just
arrived from Block Island, a fish answering to your deseription of the Auxis, having a corselet of
scales around the pectoral fin, as in the tunny. The captain of the vessel, Joshua Biggs, reports
that about a week ago we had a hundred barrels in the seine at one time, and saw over twenty
schools of them. He saw them as far east as Sow-and-Pig light-ship, They are very easy to
cateh, flip like menhaden, do not rush, and are not frightened at the seine. They go in immense
numbers—he thinks as many as ope thousand barrels to a school. The day after the appearance
of these fish the Mackerel disappeared, but he does not know whether the Mackerel were driven
away by them or not. They feed on Mackerel food. Mr. Daniel Hiltz, of the same veasel, says
that be canght one of just the same kind, in Febraary, 1879, on a haddock trawl on the eastern
part of the Middle Bank, in forty fathoms of water, He took it to Boston, where it was Qalled Y
voung bonito.

¢« Mr, John Henderson, of the achooner ¢ 8arah O. Wharf * says that two vessels caught such
fish recently eastward of here. The schooner ¢ Ameriean Eagle,’ of Provircetown, toek a number
of barrels of them into Newport, and sold them for a dollar a barrel. Another Cape Cod vessel
[ke does not know her name] took about fifty barrels of them and threw them away. All the
mackerel seiners from Block Island report seeing quantities of this new fish within the past fort-
night. The captain of the schooner ¢Barah C. Whart? says he first saw them a fortnight agn, som"-
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fifteen miles off Block Island. The captain and several of the crew of the ‘Tlla M. Johnson,’ of
Newburyport, just arrived from Block Island, state they saw abundunce of the Auxis, but did not
Enow what it was until the reporis came from you at Newport. They opened one and found iy its
stomach the ordinary red mackerel food. This crew differ with the crew of the schooner ‘Fitz J.
Babson’ with regard to the ease of capturing them; think them rather difficult to take; say they
flip like pogies, and do not rush like Mackerel. " They saw ten lurge schools of them on Saturday
last, when some fifieen miles south of Block Island.”

It is very important that any observations made upon this species in years to come should be
reported to the United States Fish Commission. The length of those I Lave seen ranges from
twelve to gixteen inches, and their weight from three-quarters of a pound te a pound and a half or
more. These sent to New York market were part of the lot taken by the scheouner « Ameriean
Eagle” and brought inte Newport, whenee they were shipped by Mr, Thompsos, a fish-dealer of
that place. It wonld require from eighty to one Lundred of them te fill a barrel; so the estimate
of Captain Riggs, that there are a thousand barrels in one of the schools, shows how exceedingly
abupdant they must be, The name “Frigate Mackerel,” used in Berinunda, would seem to be the
best name for use in this country, since the fish resemble the Mackerel more than they do the
bonjto or tunny.

Capt. N. E. Atwood, of Provincetown, Massachusetts, the veteran fisherman-ichthyologist, has
examined the specimens, and is satisfied that they belong to ile sawe species with a fish which he
found abundant in the Azores in 1840, when, led by the reports of Cape Cod whalers, he went to
these islands in search of the Mackerel, the mackere] fishing being poor at home., No Mackerel
were found except the Frigate Mackerel.

8. THE SPANISH MACKEREL AND ITS ALLIES.

The genus Scomberomorus, until recently known to naturalists under the name Cybium, is repre-
senfed npon our Aflantic const by three species, and on the coast of California by one. Of the
three eastern speeies the Spanish Mackerel, 4. maculatus, is the most important, although the
others grow to a larger size. The three species may be distinguished by the following characters:

The Spanish Mackerel, Scomberomorus maculatus, has the teeth somewhat conical and very
pointed. It has seventeen dorsal spines and a black spot apon the first dorsal. )

The Cero, Scomberomorus caballa, has fourteen dorsal gpines and the first dorsal fin immaculate.
The young fish have the sides of the .body marked with roundish yellow spets, which disappear
with age, and the lateral line is very situous upon the posterior portion of the body.

The Spotted Cero, or King Cero, Scomberomorus regalis, has seventeen dorsal spines, and upon
the front of the first dorsal, which is white, is a spot of deep blne, which is prolonged far back upon-
the upper edge of the fin, The sides are marked with broken longitudinal bands with brown spots..

Tor SPANISH MACKEREL—SCOMBEROMORUR MACULATUS.

The Spanish Mackerel is found along onr coast from Cape Cod to the eastern part of the Gualf”
of Mexico, and has also been observed about Cuba and on the coast of Brazil. A few individaals:
have been seen north of Cape Cod. Storer records the captare of one at Lynn, July 24, 1841, and
states that specimens were obtaired at Provincetown in August, 1847, and by Captain Atwood, at
Monhegan fsland, off the coast of Maine. Although abundant in the Gulf of Mexico, the species
i3 rarely seen on the coast of Eastern Florida.

‘The history of this spscies, like that of several others of the Mackerel tribe, is very intevest-
ing_-,_ since it Bhows' that its abapdance upon the coast has varied mnch during the paat two cen-
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turies. The early chronicles of the colonies do not refer to it under its present name, but it is
possible that this was the ¢ Speckled Honnd-fish” mentioned by Josselyn in his “New England’s
Rarities Discovered,” publisbed in 1673, Josselyn wrote: “Of Blew-fish, or Hound.-figh, two kindas,
Speckled Hound fish and Blew Hound-fish, called Horse-fish.”

The * Blew Hound fish” can have been nothing other than the common bluetish of our coast,
and it is hard to imagioe what fish, except the Spanish Mackere]l, can have been deseribed under
the other name, No other alfusion to the fish is found in literafure before 1815, when the fish was
described by Mitchill in hiis work on the fishes of New York, under the nawme Seomber maculatus.
The biographical portion of his notice consisted of two sentences: “A fine and beautiful fish.
Comes in July.” _ )

Even the pnblication of this deseription does not seem to bave satisfied contemporary ichtly-
ologists of the existence of sueh a fish, for some of them did not hesitate to express the opinion
that Dr, Mitehill had been deeeived by aceidental differences of color at different seasons of the
year, amd that there were uel so many varieties ot Mackerel as e imagined.!

11 an cssay on the fishes of New York marke t, published in 1854, Prifessor Gill referred to
the Hpanish Maeckerel ug a species of slicht importanee.

In 1874 the quantity soll in the New York market cannot have fallen much below 300,000
pounds, with a retail value of $225,000, while large numiers were sent away to Balfimore and
other cities. There is, however, need of cantion in drawing inferences from marke, reports with-
out at the same time keeping in mind the true history « f the fisheries. It is possible that Spanish
Mackerct abounded in our waters long before they began to appear in the markets. Even now the
nomber taken by the use of hook and line is very small. They are canght chiefly in traps and
weirs, which have come into use since 1845, and many fishermen have expressed their belief that
of late they have been rapidly increasing.

Genio C. Scott wrote, in 1875: “ My experience in irolling for Spanish Mackerei oft’ the inlets
of Fire Island has convinced me that the fish is as numerous as the bluefish, and more 8o than
the striped bass, at certain seasons, and is found a little farther seaward than eitber of those
fishes, Every wear the shoals of Spanish Mackerel become more and more namerous, and more
are taken, but never in sufficient numbers to reduce the average price below sixty cents per pound,
The shoals which | saw when last frolling for them wounld have formed an area nearly five mites
square, aud still the most successful boat did not take more than a dozen in three days. They
will not bite freely at any artificial lure, and thongh numbers came near leaping on the deck of
our yvaeht, they treated onr hures with an indifference which savored of perverseness.”

Mr. J. M, K. Bonthwick states that the first 8panish Mackerel taken in the vicinity of New-
port were foansd in the summer of 1857. No one knew what they were. .

The (Houcester “Telegraph” of Angust 17, 1870, contains the following item: At Newport
the epicures are in ecstasies over the fact that Spanish Mackerel, the most delicions fish canght in
‘the sea, are tuken there now in seines, It is only by southerly winds that they are tempted so
far north.”? :

1 SMITE, JoV.C: Nntnral History of the Fishes of Massachnse‘hta, 1843, p. 295,

*The Newport '‘Daily News,” Angust 19, 1872, haa this item:

“*LARGE HAUL OF SYANISE MACKEREL.~Saturday, Arnold James & Co., of this eity, canght 208 Spanish Mack-
werel, weighing 495 pounds. This ia the largeat haul of this kind of fish that bas ever been taken at any one time by
any of our Newport fishermen. They wera canght in the West Bay, and subsequently sold to Messrs. Carry 'B"F“"hm'
of this city.” :

And two days jater, August 21, the Providenece ** Press” chronicled a still more remarkuble catch:

“ Another haul of Spanish Mackerel was made yesterday. This time it was over four humndred ﬂsh, avoraging
about twd and a half pounds ench. Thoy were sold to & dealer &t twenty-five conts & pmmd. .

+/
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Mr. R. E, BEzrll, who hasg studied the history of the species on the coast of New Jersey and the
Southern States, writes as follows:

“ Prior to 1850 glmost nothing was known of the fish about Sandy Heok, This is shown by

" the fact that about this time Mr. Robert Lloyd, a fisheriran of Seabright, was engaged in trolling
for bluefish, llaving a contract with one of the hotels {o take his eutire catch. He seenred quite
a number of Spauish Muckere] (these being the first e had ever seen), which were carried with
the bluefish to the Lwotel; but the proprietor knew notbing of their value, and even objected to
taking them at the nomingl price of twenty-five cents eacls,

“From this date they were taken more frequently, and soen came to be biphly prized as an
article of food. They were canght wholly by trolling, the average daily cateh being frow ten to
twenty iish to a boat; the tishing being best when the water was a little rougl. They coutinued
to increase in number, or ot least came 10 be more generally noticed by the fshermen, nwtil 1866,
when they were quite plentiful, beeoming most abundant between 3870 aud 1873, During that
period it is aaid thut they were often nearly as plenty as ile blaeflsh, thoapl eomparatively few
were taken, owing to the lack of suitable apparatos, aud it was not uutil the introduction of
properly arranged gitl-nets and pound-wets that the fishermen were Bueceessful in seeuring any
considerable guantities,

¢ Binee 1875 it is claimed that their numbers have gradually decreased on the inshore gronnds,
though they are said to De as numerous as lormerly eight to ten miles from lasd, where they
remain beyond the reach of gill-nets and pound-nets.

“¥any of the fishermen of Chesapeske Bay never saw the gpeecies prior to 1875, though there
ure anthentic records showing that individuals were occagionally taken in the haol-seines along
the Eastern Shore as early as 1860, and haunls of between one and two hundred are reporteil by
Dr. J. T. Wilkins in 1866. It 18, however, very easy to explain the ignorance of the fishermen us
fo the abundaunece of the species in that region, for, nntil recently, the fisheries of the Chesapinke
appear to have besn of small comnmercial importance, having heen prosecuted only during the
spring and fall by means of gill-nets and baunl-seives. During the summer months, When the
Mackerel are most plenty, no fishing of importance was doue. Poupd-nets were introdnced iuto
the Chesapeake region in 1875, and it was through their use that the fishermen came to know of
tlie abundance of the species in these wabtersa.

“(On the North Carolina coast most of the fishermen, and, indeed, a majority of the dealers,
are still unacquainted with either the nmme or the value of tlie Mackerel, and when, in 1879, several
thousand pounds of them were brought to Wilmington the dealers refused to buy them, supposiug
them to be u species of horse-mackerel (Oreynus), which they understood Lad no value as o food-
fish, As no purchasers could be found for them, they were fimally thrown away. Tarther south
few have been taken, owi.g to the lack of suitable apparatus, as well as to the fuct that the fisher-
menh seldom fish beyond the iplets. The smack fishermen of Cliarleston catch a few on trojl-lines
duaring the pleasant wenther of the spring and early summer, but they fish only eecasionally in
this way,

" “Thougl the fishing is at present limited to certain localities, there is no reason to believe that
the fish ave abseut from other places; on the voutrary, it seems probable that, should proper appa-
ratus be employed, the species could be taken at almost any point along the ounter shore where the
menhaden are abundsnt.

“In the Chegapeake region there seens to be no diminution in the eatch; ‘on the contrary, it
has ivereased rapidly from year to year, mntil in 1879 it amounted to fully 1,000,000 pounds, and
in 183'3 the q.uanﬁty was increased {0 1,609,663 pounds. The average daily catch for the peuad-
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nets about Cherrystone, Virginia, ig fully 500 fish; while as many as 4,000 have been taken at a
single 43ift) and hanls of 2,500 are not uneommon during the beight of the season. At Sandy
Hook the catch is quite Yarge; in 1879, 5,500 pounds were taken at one haunl ju a pound.net at
Beabright, aud the average stock for the pound-nets i that locuwlity often exceeds #1,000 for
Mackerel alone, while the cateh of otlier apecies is proportionately large.

“We gee no reasen for believing that (he present enormous catch will have any serious effect
upen the future abundance of the species; for, assuming that the fish are plenty all along the
coast, the catch, though extensive at certain points, must be insignificant in comparison with the
immense number of individuals in the water. As has been shown, however, there is good reason
for believing that the pumbers have varied from time to time in the past, and it may be that
natural canses, of which we are still ignorant, and over which we may have no control, may cause
4 like variation in the future.”

In 1879 the writer, in preparing an essay upon this fish, remarked : < Mitehill, when he deseribed
the Scomber maculatus, sixty-five years ago, summed up what he knew of its habits in a single sen-
tence: ‘Comes in Joly,” and the studies of Jater naturalists have added Dot little to this tarse story.”

Since that time the studies of Mr, Earll and Mr, Stearns bave added so much to our knowledge
of the life and history of this fish that it may be said that tts habits are now about as well under
stood as those of any other species on our eoast. Tustead of weaving the facts which have lately
been recorded into a compact narrative, the statements of different observers will he given as
neatly as posaible in their own words,

Mpr. Earll thus discusses its movements along the Southern Atlantic coast:

“Bpanish Mackerel are gregarious in their babits. They are sometimes seen in enormous
=schools, covering several square miles of oceap surface. A single sehool seen off Long Island a
few years ago was estimated to contain several million individuals, The density of these schools,
however, is very different from ihat of the schools of menhaden on which they feed. The latter
-are usnally found in compact masses, often many feet in thickness; while the former are cousider-
ably scattered, a large nercentage of them being at or near the surface of the water.

“The fish make annual excursions to the coast of the United Biates in summer; starting from
their home in the warmer waters of the South, or, perhaps, from the deeper waters along the inner
edge of the Gulf Stream, in the early spring, and proceeding northward, or landward, as the season
advances.  After remaining for & few weeks, or monthe at most, they again move scuthward, or
sepward, and at the approach of cold weather eutirely disappear. They seem to prefer water
ranging from 70° to 802 Fahrenheit, and seldom enter that which is colder than 659,

“Off Charleston, South Carelina, the fish are first seen about the last of March, and late in
April they enter the sounds of the North Carolina coast. By the 20th of May the vanguard
reachies the Chesapealie, and others follow in rapid snecession, so that by the middle of June the
capture of Mackerel constitutes the principal occupation of the fishermen, Off Sandy Hovk the
Alvst individuals are not saen till late in July,! and from that time they continrally increuse in
numbers till the middle, or oven the last, of August, Their time of arrival at Narragansets Bay
is a,bout the same as thdt for Sandy HOOL In this northarn reglon they remain till the middle Gf

"The Cavadian fishery report for 1520 contains tho fn‘ﬂumug notice of the capiure of a Spamash }!n.cke ll at
Prioce Edward’s Island, in the Gulf of Saint Lawrenue, which (if there is uo mistake in the identilieation) extends
Ly several hundred miles the range of the species, Tlhe report says: “An nmioubtud epecin en or the SpaDiSh
Mackerel, male, Cypbium maclatunm of 1he United Btates, was caught by hook at New London, Queen’s County, 011
the 7th of Septeaiber. It i8 rare to find this fish in so high o latitade, —Supplewent No. 2 to the Eleventh Anunal
Repart of the Minlster of Marioe end Fisheries for the year 1536, p. 2289,

With all deference to the author of this report, I awm unwilling without further vvulence to accept this identifica-
tivu a8 accurate,—G. B. G
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Beptember, after which the number gradually diminishes, and by the first of Qectober the last
individuals have disappeared. A littlo later they leave the Chesapeuke, and fow are seen on the
Carolina coast after the 1st of Novem ber.

“Their suminer movements are donbtless affeeted to a considerable extent by the movewents
of the menrhaden and other small fishes on which they feed, s they are nsually most Henty in the
localities where these fish are tonnd. Wlen feeding they remain constantly among these fish,
exhibiting great activity in the capture of their prey, rushing threugh the water with great speed,
and often leaping into the air in long and graceful carves. This preculinx leap is eharacteristic of
the species, and by it the fishermen are enabled to distingunish the Muckerel from their ailies, the
bluefish, that, after jumping from the water, full back upou its sarface with a splash, instead of
cntting it, as is the cage with the Mackerel.

“During the apawning season the Mackerel enter the warmer and shoaler water of the brays,
the individuals at this time being more generally disturbed and the schools often considerubly
scattered. Ou entering the Chesapeake, they remain about ‘The Capes’ for some time, but as
the season advances, according bo Mr. Sterling, of Crisficld, Maryland, they start for the npper
waters, and distribute themselves over the large spawning grounds ot the region, Some weeks
later they reassemble, and proceed down and out ef the bay on the way to their winter quarters.

“1n moving along the eoast the Mackerel seem to avoid fresh or even brackish water, and for
this reason are seldom taken near the mouth of the larger rivers. This habit is thought to
account for their greater abundanee on the eastern than on the western side of the Cliesapeake.
Along the last-named shore the salipess of the water is considerably affected by the enormmous
ynantity of fresh water brought down by the large rivers of the State, while no rivers of npor-
tance oceur along the eastern shore, and the water is therefore nearly as salt as the ocean.

“During its stay on our coast, the Spanish Mackerel may properly be styled a sarface fish,
It seldomr descends to any great depth, but rather remains at or near the surface, and may often
be seen leaping into the air or sporting at the top of the water, On a calm, bright day the sur-
face of the ocean is sometimes broken for wiles together by the movements of a large school of
these figh,”

Concerning its migrations in the Gulf Stearns writes: * The Spunish Mackerel ix exiremnely
abundant on the West Florida coast. They are first seen in March or April, four or five miles from
land, moving along swiftly towards the westward, or playing at the surface with noapparceni aim or
course of movement. The time of their arrival is not certainly known, but they are quite sure to
appear some time Letween the first of March and the last of April. One season, 1877, schools were
seen off the coast in February, and the ‘run’ continued as late that year as usuwal. 1t is notan
uneauad habit for these early schools to remain at sea several weeks before approaching the Tand.
During the Iatter part of Aprii the first schools are seen coming into the PPensucola Bay, aud from
this time on throngl the summer they are continually passing in. I do not think the tide influences
their movements, us far as entering or leaving the harboris concerued, for I have secen theom swim-
ming uguinst and with the tide. They move at the surface of the water, frequently jumnping from
it and splashing conspicuousl ¥- DBy this commotion are attracted maby sea-birds, which learu that
there is food for them in the shape of fragments of small fishes upon which the Mackerel prey,
The individnals that make up the scliools vary considerably in size; as a rule, the fitst to arrive
are the largest fish, and measure from twenty to twenty-four inches, while those coming later
neasure only about fourteen or fifteen inches. Specimens of thirty six and forty inches are some-
times caught by the use of troliing-lines, but these large tish are rarely found in the schools. Their
abundance varies with different years, although not toso great au extent as some other migratory
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gpecies. The first few weeks they spend in the bays. They continue playing ab the surface, prey-
ing on such schools of small fish or fry us may be present, but at the commencement of July they
are less frequently seen, and after another space of two or three weeks are not seen at all, unless
canght by trolling-lines at gea, or whon a golitary individual leaps from the water in sowme remote
place, There is a great difference in the movements of the fish which are ready to spawn aml
those which have finished spawning: the former keep away from the shore, playing a$ the surface
with no apparent aim, while the laster swim in shoal water near the shore, underneath the sur-
face, shaping their course with all possible directness for the harbor mouth. The school, as it
moves along, resembles a compact mass of reddish-brown sea-weed. Santa Rosa Island seewms to
possess attractive features for the Spanish Mackerel, for they are very abundant there. This is u
convenient station from which to watch their movements, en account of its narrowness and length.
In August, September, and October small schools of Mackerel are seen following the shore along
to the sea, and on reaching it they are lost to view in deep water. Many, probably, follow the
deep water out of the harbor and are not seen at all, but enough are under observation to signity
when they are ‘running’ and when the majority are gone.”

As has already been remarked, the Spanish Mackerel is but rarely seen on the east coast of
Florida, though abundant in the Guif of Mexico. I have never seen one in this region, though the
fishermen assure me that a few have been canght, and that small ones are occasionally taken on
the bar at the mouth of the Saint John’s River, Melton & Co., of Jacksonville, received a quantity
from Cedar Keys in 1876, aud they were exposed for sale in the eity markets, where, however, they
met with no parchasers. In the Indian River region there is s tish calied there the Spanish
Maclerel; it perhaps is the Spanish Mackerel, or one of the allied species.

Holbrook wrote in 1860: ¢« But little is known of the habits of this fish; it seems, however,
more solitary than the fishes of this family generally are, as it seldom happens that more than tour
or five arc taken at the samme time. It appears on the coast of Carolina in April and May, but is
rarely seen during the summer months. It feeds on various species of small fish.”

Dr, Yarrow wrote in 1873 of this species, as observed in the vicinity of Fort Macon, North
Carolina: “They are abundans in the latter part of August aud September, and are frequently found
with the Dluefish. A favorite locality is near the southern point of Shackelford Banks, where it is
taken with nets and by hook; a great many are also taken near Cape Lookout in September in
gill-nets. Is highly esteemed as food, but is not often eaten fresh, being generally salted. Size
from ten to thirty inches.”

Mr. A. N. Simpson stated in 1874 that the species was caught in small quantities in the shoals
near Cape Hatteras, though seldom seen in the sounds. ”

Dr. Wilkins, of Hunger’s Wharf, observed in 1880 that the average weight in that vicinity is from
two to three poumds. They arrive about the firat of Juns, snd leave about the first of September.
Twenty five years ago it was a very rare occurrence to catch a Mackerel in the Ohesapeake Bay,
but now they are very plonty.

Mr. G. K. Moore, of Johnsontown, Virginia, wrote in 1874: “Spanish Mackerel come in Septem—
ber and October and stay until frost. They are most numerous about the month of the York River,
where a large number are canght in seines and salted. They bring about $40 a barrel.”

Professor Baird, who was one of the first to speak of the abundance of this species and to
testify to its excellent qualities, wrote in 1854: “But two specimens were taken during fiy stay at
Beasley’s Point, and the species is scarcely known to the ﬁsh'err;nen It was more abundant al
Greenport, Loag Islund; in the Peconic Bay, towards Riverhead, four hundred were capght at one
haul of the seine. The fiesh is excellent, having much the flavor of true Maakeml, only a hl}tie
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richer and softer. Tha fisk bring o Wgha price in the New York market, where ¥t Ymx Desu but
recently eold at from fifhy cents 0 0ua dollin » powad, the pricss varying with the season. ¥t hus
been nore abundant off our fozet than over before, and tn the lower part of the Polomae pumbera
have been taken apd salted down, They may freqnently be found 52 thie staie fo the Washingtos
market, ad readily recognized by the round yellow spets on the sides, and alsa by the size, which
& 80 ageh larger than that of the comyweon Wackeral.”

Delay, in 1842, mentisned that he budaweon Suis speties, baken i the seing, in the New Yark
maxkot, v Angust and Beplewder, vearly fwo it \wng, but that they wire ot comtaon,

BeenopUTIon~The breeding hablie of this fish were never nnderstood gutil the spring of
1380, when, to everyboedy’s astosishment, jt was fwund by Mr. Emrll they one of fhe prinvipal
fpavning grounds was in the Chosaposye Yay,

I quote in full the vemarks of M. Boxlh wapon Oueir raprodactive habits

“ Prior to 1880, nothing was definitely knaws. segatdiug the spawning habits of the dpanisk
Mackerel. Neither the time noy place of spywning had been @iservered. e, Scatt had strisied
thoat they spawned in the waters of our Athmie Srates in the spring, us smalt ones which he sup-
pased to be the young of the previcas vear were ocousionally seen in JuneS  Professor Godde, in
biis * (rame Fishes,” had ventored tho usrextion “Crgz tirey probaldy epawned 8 widwinger, v rue
Gulf of Mexioo gad about the West fudies,  TleseSere, 25 ¥480 a8 we kuaw, the ohty writers that
lied refarred to tho spawning habits of the Mackerel, Duating an extended ooy of the At
eoagt, In company with Col Marehall McDoald, the writer had an execflent npporbunity for esan-
inlng the spevies in dilterens localities, $0d supgeeded i provipg that the thegty alvygticed by 3y,
Benty wag the mate pRusly edtrort, afd thag Yo Soppnih Mackpre] Spadi wlong miny portion® by
the dllantic ¢oast In mideummmar.  The Invistigatids of 1y% ROutdery fsporios higuy in Morida
in JazRory, 1380, dnd whih the hshegias in (ot region Lad veen safliviently stdied, we praceades
agrthwand, vititthy evecy imporyant fehing starion along the epist of Georgin and the Carolines,
regchisg the Chesppenke easly iu May, Adyer spending some time at Norfolk, and st the Sisking
ﬁh{:ﬁ‘e ru“ Gam. W B ’Ifzwlor st Wi iuawh-tn;,*ae -meprx,& the imiraeicm of M. OB, M'«itbb 1

in sxamining the spewnitg Panditmn vf thc diffarent spentes t:a‘smu n t-h{-, pmmdemt& of the It_:cd.ht-), '
#hd soon discovered that many of the mate Mackerel were nearly rips, white the eges in the ovares
of some of the fomales were well developed. A Hitle later we suceceded in finding thoroughly
ripe maulen and ona or fwa temales from which Swe eggs conld be rken. Apprectating the fmpor
tanos of this discovery, we continued our inveatigafiom, oud soon satisfind ourselves that rhe
Epawning time was near at haud, a8 the eggy and wilt in 2l of the specimens pxawmined we well
sdvanced. Later, $he writer visited the Bastern Shore of Virginia imd witing the covwniies of
Avcomack and Northampton, and found wipe eges and milt in a rpe wnmber of individuais,
Farther i mvestigation proved that the BpEWRinY seantyy, 45 ln many mwigeatory spectes, varied with
the lacality, belog earbiost on the Southern const, and. Lyt abont Long Istand.  The temperatare
of the water seems to bave » devided offéct npoy the spawwing Tume of the Mickersd, and ke
SVAries and spermaries 4o not develop very rapidly gutil it has Meen to upwards of 709 Fabrenlieit.
The tiowe of Bpawuing for the Carolinas begins in April, while the season 5t Long Istand commansns
by the 20t of Auguet, and continves tll the \siker part of Septewber, On the areival of the
Epecioy in the Dhesapeske, in May, 3 fow of the males axcsvarly ¥ipe, avs the ovaries of the te-mdlt*s

e, e )

F T Yollpring iathe Lungrage of e Ssalt ap thia geduee. ““Beafl Whe Aproish Maﬂkemi m).l'l Enro ars spring-
SpAwning Gilen, a7, 06 Jouly aparit in gur baya, for thare Ay otasefopally &oall voes takon by X6 anglers o June,
ofore She {Brge oney Vil ony hores, and X arjius, trefote, Lot tha small helf potndens aes of duat Fear's hateh, S
&ugling sn Arsyiesn Wagers,
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are very munch enlarged. By the 1st of June oceasional ripe fish are seen. The spawning season
proper beging about two weeks later, and continaes during the greater part of the summer. The
fisherinen report many of the Mackerel to boe full-roed when they reach the Sandy Hook region,
and claim that by the last of August the eggs begin to separate and ran from the femate. From
this date to the close of the season numerous individuals are taken from which eggs or wilt will
run {recly, '

¢ The limits of the spawning grounds have not yet been definitely ascertained, theugh enough
has been learned to show that the Muckerel spawn at ramerous points between Narragansett
Bay and Seush Carolina, and it seems probable that when a thorough investigation is made the
southern limits will be fonnd to extend as far as Mississippi, and perhaps to Texas. It is certain
that they spawn in some of the sounds of the Carolinas, in Chesapeake Bay, off Sandy Hook, and
along the southern shores of Long Island; the Chesapeake and Saundy Hook regions being visited
by immense numbers of Mackerel for this purpose,

* Ax has been said, the spawning season for our coust continues throughout the entire summer,
and, in any particular locality, it Iasts from six to upwards of ten weeks. The time of spawning
for individnals of the same school varies considerably, the ovaries of some of the fish being folly
madure while those of others are still quite green. Again, a single individual is a number of weeks
in depositing its eggs, as shown by the fact that when the first are excluded a large percentage are
still small and imwature. All of the eggs in the ovaries of a shad, salmon, or whitefish develop
uniformly, and the whole number are deposited at about the same time, so that the spawning
season for the individual lasts only a few days at most. Up to the winter of 1878773 it had been
_ supposed that all fishes were alike in this parcicular; bust our study of the cod at that time proved
that the individuals of that species were several months in depositing their eggs, and the same is
found to be trite, within smaler limits, of the Spanish Mackerel.

“The number of eggs varies with the size of the parent fish, that for a ome-pound Mackerel
being estimated at 300,000, while that for a six-pound fish can scarcely be less than 1,500,000, To
ascertuin definitely the number for the average fish, an immature fernale, weighing one pound and
thirteen ounces, and measnring eighteen and a half inches, was selected, and the number of eggs
was carefully computed. The ovaries, wlhen placed on accurately adjusted balances, were found
to weigh 34.275 grams. These were then opened, and 100 milligrams, selected from different por-
tions of the roe-bags, so that all sizes might be represented, were weighed out. When counted
this mass was found to countain 1,5 .6 eggs, From these data it was found that the ovaries of the
fish shounld contain 526,464 eggs. This number would be too great, as no allowance was made for
the weight of the ovary walls; allowing for these, the number would be not far from 525,000 It
is thus seen that the species is more prolific than the salmon, shad, or whitefish, thongh it is
ek less 80 than many of the gadoids, a seventy-fiva-pound codfish yielding fully 9,000,000,

“The eggs of the Spanish Mackerel are smaller than those of any other species with which we
are familiar. During the early part of the season they can scarcely be distinguished by the npaided
eyve, and although they gradually increase in size, when fully ripe they have a diameter—varying
gomewlat with the size of the parent and the condition of the eggs when pressed from the ovaries—
of only one twenty-second to one twenty-eighth of aun inch. Most of those secnred by us were of
the last-named size, and, taking these as a basis, it will be seen that a cubie inch would contain
21,952 eggs, and that 1,267,728 could be pla,bed in a guart cup. '

v After impregnation the eggs huve a specm(, gravity between that of fresh and salt water?
shown by the fact that they sink in one aud float in the other. When thrown from the parent
they rise to the sarface and are driven hither and thither by the wimls a.mi 'tides dui'iﬁg the ehrlie‘-"
period of development. Many are lost from lack of fertilization, others are desmyed by the
suimals of the water, and cousidersble quantities are doubtless driven' upon the- shore dm‘ﬂlg
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stormy weather, where they soon perish. When first hatehed the little Mackerel iz very small and
transparent, its Jength secarcely exceeding one-tenth of an tuch, while its diameter, even with the
comparatively large yelk-sac, is so small as to allow it to pass through wire-eloth having thirty-two
wires to the ineh. For several honrs after hatching it remains comparatively quict at the
surface in an almost helpless condition, a swall oil globule attached to the yelk-sac keeping it
from sinking und causing it to lie belly uppermost, Later the wmbilical suc with its oil glohule is
gradually absorbed, and the little fish begins to manifest greater activity, and by vigorous and spas-
wodic efforts penetrates to the depth of an inch or so below the surface. In a few hours it tinds
little or no difficulty in swimming at various depths, and even lies at the bottomn of the vessel in
which if is eonfined, darting off with surprising rapidity when disturbed,

‘ Little is known of the rate of growth. We know of but two instances where small Mackerel
have been caught or even seen along our shores. The first is that mentioned by Mr. Seott, in
the passage already quoted, of half-pound fish having been taken off the Long 1sland coast
in June. A second instanee was made known fo us by Mr. Robert Bosman, superiutendent of
a fishing station at New Point, Virginia, who, in a letter dated Norfolk, Virginia, September 25,
1880, says: ‘I have recently noticed large numbers of young Spanish Mackerel, varying from fonr
1o six inches in length) Assuming that the fish referred o were the young of the Spanish
Mackerel, there still remains a difficnity in determiniug the rate of growth. Some species grow
very rapidly, reaching the last-named dimensions in a few months, while others develop more
slowly and would not attain a weight of haif a pound for several years, From our limited knowl-
eidge of the growth of other species we would suppose that the fish mentioned by Mr. Bosman as
being four $o six inches long in Beptember were the fry of the previous year, and were tharefore
‘about fourteen months old, while the half poznders mentioned by Mr. Secott were probahly nearly
two years old.,”

The observations of Mr. Stearns, recorded alsc in 1880, are exceedingly interesting as confirming
aud supplementing those of Mr. Barll:

“When the Spanish Mackerel first appear, late in March and early in April, they contain
Spawn in the half-developed state. By July this has become quite tull, and it is believed by the
most intelligent fishermen that when thay disappear from sight at that time they do so for the
purpose of spawnivg, and that the spawning-grounds are in the quist bayous and lagoons, the
Places where the old fish are last seen. These views of the fishermen are partly conjectural, and
at first I did not agree with them, but the more I observed the movements of the fish the more
Plausible seemed the fishermen’s views. The following facts have led me to adopt them: (1)
The Spanish Mackerel arrive in the spring with spawn and milt and go away without them. (2)
They disappear into out-of-the-way places with pearly ripe spaws, and in a short time reappear
in or abous the same places without it. The operation of spawiing leaves them somewhat emaci-
ated. They do not, of eourse, spawn all at one time, and it is not unfrequent that fish with Apawn
aud those which have deposited it are caught by a Asling-crew on the same day.”

The Spanish Mackerel sometimes attains the weight of eight or nine pounds, though it rarely
®xceeds three or four pounds. A specimen taken off Block Island, July 8, 1874, the first of the
season, measured twenty-six and one-fourth ivclhes and weighed three pounds and five ounces.
It is said to be the largest ever taken in this section, and was a female with the ovary spent.
Those taken on tlie coast of New Jersey and farther to the eastward are considered much more
delicately flavored than the Chesapeake fish, and command a higher price in the market. In the

. Galf Stateﬂ, aecording to Mr. Btearns, the Spanish Mackerel sre in great demand, though bot few
are canght in the Qulf of Mexico, on account of the absence of proper nets.
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This species was ascertained by Proefessor Jordan to oceur abundantly in the Gulf of Cali-
foruia, and south as far as Mexico. It is for some reason not higldy valued by the Mexicans.

Tk CERO ok KING-FI3H--SCOMBEROMORUS CABALLA.

The Cero is 4 West Indian speeies which has been recorded from Sante Domingo, Jamaica,
Cuba, Martinigue, Porto Rivo, and Brazil. A few specimens have been obgerved as far north as
Wood’s Holl, Massachnusetts. 1t is a magnificent fislh. It often grows to twenty-five pounds, and
sometimes, it is said, to ove hundred pounds in weight., Its habits ure probably not unlike those
of the Spanish Mackerel, The name Cero is commonly aceepted in the United States; it is a
corruption of the Spanisl sierra, and the Mexicans call the fish by that name,

“The King-tish,” writes Mr, Stearns, “are very abundant in the southeru part of the Gaif aml
common &t séaie places in its northern portion,  They live altogether at sed and are caught with
trolling-lines. At Key West they are important as food-tishes, large quantities being sold in the
markets. Two men iu 4 small sait-boat sometimes eatch more than a hundred in a day, and 1
have geen the market so glutted with themn that five eents would buy one of the largest size.”

Professor Jordan states that they are regnlarly eanght with trolling hooks by nearly every
steamer from SBavannal to New Yorlk.!

THE King CERO or SPOTTED CERO—SOOMBEROMORUR REGALIS.

The King Cero of the IMorida Keys grows to be five or six feet long and to twenty er thirty
ponnds in weight. This fish also ocecasionally wanders as far north as the southern shores of Cape
Cod in summer. It is abundant in the West Indies, having been reeorded from Cuba, Banto
Domingo, Jamaiea, and Barbadoea. Cuvier, moreover, had a specimen from Brazil. It ir more
thau likely that this and the preceding species are both included by the Key West fishermen
under the name “ King fish,” the differences in general appearance being so slight that it is hardly
likely that they would be noticed by ordinary observera.

THE MONTEREY MACERREL—SCOMBEROMGRUS CONCOLOR.

The Pacific specics may be called the Montierey Mackerel. It attaing a length of about thirty
inches and a weight of about five or eight pounds. It has only been seen in the Monterey Bay,
where from five to forty individuals are tuken every fall, most of them at Soguel. They appear
in September und disuppear perhaps in November. Nothing further is known of their distribuation
or habits. They always bring a very high price in the market (30 to 50 cenis per pound), the fiesh
being similar to that of the Spanish Mackerel of the East, which species this fish closely resembles.

89. THE BONITO—SARDA MEDITEREANEA,

This fish is one of those which appear to live for the most part in the open ocean, wandering
hither and thither in large schools, preying upon other pelagic fishes, and approaching land only
when attracted by abundance of acceptable food. Several of the smaller species of the gromp
of Tunnies, to which it belongs, are known to sailors by the same name. The commoun Bonuito of
England Oreynus pelamys, is what is here called the ¢ Striped Bonito,” two or three speclmens

*A RARE PISH. —Capiain Mutthews, of the stesaner “ Oriental,” who arrived Tuosday from Savaanah, brought home
o fine specimen of the King-fish, which was canght in the Gulf Siream on the passage. It was placed en exhibition
in the Qnincy market, at atalls 127 and 129, and atirscted considersble mttention from the fact that it is the first ode
of the kind ever seen here. It weighs about forty pounds, and more nearly romembles fhe Spanish Mackersl in calor
and form than any othér fleh usnally scen in this market, although it is muoch Iurger Itis a very fat, l:undwma ek,
aud is said fo be s nice artiole for food,—Boston Jowrnal, July 26, 1871 .
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of wlich have been detected in our waters since 1876, but the fish which most frequently
and in greatest numbers approaches our shores is the one which is mamed at the head of this
gectioi,  Almost nothing is known of its habits, and it is even impossible to define its geographical
range with any degree of certainty, its distribution being quite unlike that of auy other fish with
which we are acquainted. It may be said, however, that it is found only in the Atlantic Ocean.
On vur coast it is found in summer between Cape May aud Cape Sable, though rarely north of Cape
Anuy! eccasionally off Cape Hatteras and the month of {the Chesapeake and in the Gul{ of Mexico,
Specimens have been tuken about the Canaries and Madeira, at the Cape of Good Hope and in
the Mediterranean. It has not Deeu olbserved on the coast of Europe uorth of Gibraltar, nor at the
Bernnulas,

This fish does not appear to have been abundant in {former years: it attracted but little atien-
tion in our waters hefore 1860, althouglh it was alladed to fu 1818 by Mitehill, in 1842 hy Dellay,
and in 1856 by Gill; none of these anthors, however, seein to have regarded it as atall abundant.?

A note from Prot, J. Hamuond Teamball states: « This fish nsed to be quite comwon, in some
years, in the Stoniugton warket. 1 liave o note of a considerable number in market Jiriy 22, 1843,
their first appearance for the season.”

Storer remarked in 1846: “This species, called by the fishermen in Boston market the *Skip-
jack,” and by those at the extremity of Cape Cod the ‘ Bonito,” is very rarely met with in Massa-
chusetts Bay. Tt is occasionally taken at Provincetown, and even at Lyon. At some seasons it is
freguently caught at Martha’s Vineyard with frailing bait.”

During the past ten or fifteen yvears they hiave Dbecome exceedingly abandant abont Block
Island and the eastern end of Long Island.® Fabulons quantities are taken in the pound-nets.

Angust 6, 1876, Captain Webb, of Milk Istand, took seventy-three Boenites in his weir, and Angnat 7 twenty-
eirht more in an eight-inch gill-net.,

®The following extracts from the journal of ewe of the earliest setilers of New England may refer either to this
fish or to one of the smaller species of Tunny:

#1635, JULy 18 [near Newfoundland]. Saturday, wind morthwest, a fair, ceol dny, We snw this morning a
great many of Bonitnes leaping and playiag about the ship. Bonito is a fish someWwhat bhigger than a cod, but less
than & porpoisn.”—Mather’s Journal. Yonng's Chronicles of the Virst Planters of Massachusects Buy Colony. Boston:
1846, p. 464.

* 1635, JULY 21 [onear Newfoundland} Tueaday morning, a great calm afier a Lot night. This morming onr
seamen took a Bouito and opened him npon the deck; of whicl, being dressed, our masier sent Mathew Michel and
me part, a8 goml fish jn eating as could bo desived.  Abeut noon the wind became northeast, good for our purpose,
B0 that we went that. aftorneon nine or ten leagnes a watch."—Matlher's Journal, Youup's Chrouieles of the IMirst
Flanters of Massachosette Buy Colony, Boatou: 1848, p, 454,

*BONITA.—We did not. say hnlf enongh the other day about the new visitor in our hay, the Bonita.  H if aball
becoma plentiful in our waters, aa it promises te be, it will become a most valuable article of fond. A correspondent,
whose opinion npon matters of this kind is ultimate, writes: © Your artiele on ihe Bonita is avery word trne; pray,
bive yonr attention turned to fish, the great guestion (econotieal} of the day. Last night § bhad a fish on my 1able
which they eaid was a kind of Spanish mackerel; the moment I tasted it I said it was a Bouita, baving caten it thirfy
¥oara ginee, on my first voyage to Indis, and the taste kad never been forgotten. It is the salmon of the sen, Mark
ite solidity of Hlesh, its great weight, its purity of taste, entire abasence of the stightly decayed taste a1l fish hus during
warm weather. 1% is as nourishing as beef.” The remrinder of the note is “strietly eonfidential” and so was the
basket which nocompanied it with the choieest treasare of the sea covered with the greeneat leaves of the land.  We
cettify from actual experiment that Bonita is the worthy rival of the Spanish mackerel, the sheepsbead, and the
salmon: We are pleased to note it in var honsehold matket Teport at the more veasonable price of fwenty centsn
ponnd.~—Provideace Journal, July, 1871 )

The people of Rhode Islsnd are happy in consequence of the sppearanee in their waters of that axcellent fish, the
Bonita. -Thia fish is estevmed superior to the Spanish mackerel, and nearly equal in flavor to the salmon. 1t bas not
been knows in Khode Island waters until recently; now it iaso plentiful that it is sold in the Providence fish markets
™ twenty conts per pound.~Germantown Telegraph, Aagust 2, 1871,

THE BoxrTa.—Myr. John Fiyna, of the Citizens’ Market, yesterday received snother aupply of that new aud
dainty fish, the Bonits, and those who have not yet tasted of this worthy rival of the Spanish mackerel, the shespe-
1}“‘1’ and the salman, will do well to call at his market to-lay snd obtain one of these rare visitors,—FProvidence

curnal, 1871, - -
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In 1877 four smacks were constantly running between Block Island and New York, carrying
each from 4,000 to 8,000 Bonitoes a week, or perhaps 20,000 pounds. The yield of Bloek Island
alone that summer was probably not less than 2,000,000 pounds. In one hanl of the purse-seine
by the schooner *Lilian,” of Noank, 1,600 were taken; and in August, 1874, 1,200 in one pound-net.

They seem first to have attracted the attention of New England authorities abount 1365,
Genio 0. Scott, writing in 1875, remarked : “His first arrival along our beaches and in onr bays
was about eight years ago, and his shoals have increased remarkably fast ever since his advent.
Ag a table luxury it ranks, with epicures, below the striped bass and bloefish, bat, because of its
comparative rarity, it commands a priee rather above either. The numbers of this fish anonally
talcen about the approaches to our harbors with the troll and in mets has increased so much that
it bids fair to become nearly as numerous as the bluefish.”

HABITS, &C.—In babits the Bonito has much in common with the blue-fish, though it ig,
if possible, even more active and more the embodiment of perpetnal and insatiable hunger. They
come to and go from the coast together, and are often taken together in the nets. Sometimes two
lines in one boat will fasten at the same time a blnefish and a Bonito. The Bonito, like the
bluefish, appear to be attracted to our waters by the great schools of mackerel and menhaden, upon
which they feed. The Bonito schools create much confusion as they pass through the water, and
their progress is marked by flocks of sereaming gnils and terns, which follow them to prey upon the
remuants of their feasts. At the end of summer they disappear entirely. No very young Bonitos
have been found in our waters. Genio C. Scott, however, records the capture of one in Jamaica
Bay in 1874, weighing less than a pound, and which he believes to have been hatched the previous
year. The Fish Commission also has one of the same size taken off Southern New England.
Oharles Potter, of Norwalk, Connecticut, states that small specimens, six inches in length, were
from 1870 to 1874 frequently taken late in the fall in the weirs at Fisher's Island.

S1zE.—A fish weighing ten pounds measures twenty-eight to twenty-nine inches ; eight pounds,
twenty-seven to twenty-eight inches; seven pounds, twenty-six to twenty-seven inches ; Bix pounds,
twenty-five to twenty-six inches; four pounds, twenty-two to twenty-three inches. There have not
yet been found in the adults any traces of mature spawn, though one taken off Norwalk, July 23,
1874, had the eggs well formed though not nearly mature.

TaE FISHERY.—In 1875 the earliest Bonito was taken ju the Robinson’s Hole weir July 7, aud
two more came aleng July 24. They were not abundant until Angust, when mapy more were taken
in Vinevard Sound by Oak Bluffs boats, trolling. The fichermen then believed that they were
gradually increasing in numbers and importance and taking the place of the squeteague which
were dying out. Aungust 7 the weir at Cedar Tree Neck had taken nothing but Bonitoes, while
those farther west at Menemsha Bight bad taken only squeteagae.

Bonitos are canght in the vicinity of Bloek Jsland with trolling-hooks. They bite sharply, like
bluefish. The best bait is an ordinary blunefish hook with a petticoat of red and white fiannel,
though the fish will also take any bluefish inre.

On the eastern shore of Virginia Bonito are caught by barpooning, says Mr. O. R. Moore, and
also with the book. They are most vumerous about the month of the York River. They come in
in June and leave in September. It is quite possible, however, that the Bonito referred to by Mr.
Moore is quite another fishb—the Cobia, Blacate ailantica. . .,

Uses.—Tested side by side with the bluefish, at the same table, the Bonito seems not much
inferior, though the flesh is somewhat softer and more perishable.

The Bonito may be ranked among the many excellent food-flshes of our coast, and, in any

L]
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conntry not so abundantly suppliad with fively-flavored fishes, it wonld be considered of the
highest valne, Their vifality is so great and their supply of blood so abundant that unless hled
immediately after capture their flesh, especially in warm weather, s apt To deteriorate. Great
quantities of them are taken to New York, and there, as well as in Bhode Island and Connectient,
they are sold extensively under the nams of ¢ Spanish mackerel,” at prices ranging from thirty five
to fifty conts a pound. This was the common practice in 1874, and has continued since. The state.
mept made by Beott in 1875, viz, that on account of their rarity they were preferred to the bluefish
and striped bass, wonld not now be frae; his prediction that they would in time Decome as
abundant as the Dluefish seems, however, during sowe yearg to have been almost verified.
The dealers, by the change of name in the market above referred to, are able to obtain a high
price for a fish which, under its own name, would be looked upon with suspicion. An absurd
report that the Bonito was poisonous was currenf in 1874, probably owing to the fact that similar
fiah taken in warm climates are sometimes deleterions.

In 1874 the ordinary price in Wew York was one ecent apiece, though in the wholesale markets
they commanded the same price as bluefish, and many were sold, as has been stated, at the high
rates of Spanish mackerel, The market was so glutted that many of the vessels could not dispese
of their cargoes.

According to Stearns, our Bonito oceurs also in the Gulf of Mexice, where it is everywhere
abundaunt, and ie found in the bays on the Florida coast: 1t venally moves, according to the same
authority, at the surface of the water in small schools. At sea it is fonnd throughout the vear,
and along the shore oaly in the summer. Bmall schools are sometimes taken in drag-seines in
ghallow water. Its market value at Pensacola is nol great, although it has hecome an article of
food.

Tar PACIFIO BONITO.—On the Californin eoast oconrs a closely related species, Sarde chilensix,
which is thas described by Professor Jordan:

#This fish iv everywhere known as the Bonito. The names ¢ Spanish Mackerel,’ ‘Skipjack,’ and
{Tana’ are also sometimes applied to it. It reashes an average weight of abont twelve pounds, bat
the body is considerably longer and more slender than that of an Albicore of the same weight,
It ranpges from San Francisco sonthward to Chili, being abundant in Monterey Bay and about the
Banta Barbara Islanda io the sumwmer and fall. It approaches to within half a mile of the shore,
where, in company with the barracuda, it is taken in great numbers by trofling. Itepawnain Angast
or September. Ite arrival is in early snmmer and its departure in the fall, at